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SERUM-THERAPY OF PLAGUE IN INDIA. 



INTRODUCTION, 



'T'HE papers published m this number relate to trials in the Bombay Municipal 
^ Plague Hospitals, of the sera prepared according to the me thods of 
Professor Lustig of Florence, Professor Tarni, formerly of Messina, now of Milan, 
Dn Brazil of San Paulo, Brazil^ and Dn Roux of the Pasteur Institute of Paris. 

Originally they were submitted to Government in the form of letters report- 
ing results as the experiments progressed, and the work of the editor has simply 
been to produce connected reports from the materials submitted to him for this 
purpose. Though it has been necessary therefore to recast the reports, the 
sense and, as far as possible, the original wording, have been retained* 

The first to try anti^plague serum in India was Yersin, who reached Bombay 
early in 1897, bringing with him serum prepared in Tongkin and at the Pasteur 
Institute at Paris. Its mode of preparation is thus described by Roux ^ *' The 
anti-plague serum from horses 21 and 31 was prepared in the following way : — 
The horses first received dead cultures of plague bacilli subcutaneously ; after- 
wards they received dead cultures by intravenous i njection- Lastly they re- 
ceived living cultures by intravenous injection,'' 

Yersin treated a considerable number of private patients in Bombay, the 
results being communicated by him to the Plague Committee as follows : — • 





illness 17 


Died. 


RecovcrcfL 


Percentage 

mortality. 


Treated on first day of 
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«5 


ta 


„ second „ 


,.17 . . 
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ti 


35 


„ third „ 


.,13 . . 
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6 


50 


^ fourth „ 


.> 3 • . 


2 


I 


66 


„ fifth 


„ I . . 
.50 • • 


I 





100 


Total treated 


»7 


33 


34 



He further said that *' the serum used in these experiments was supplied 
by the Pasteur Institute of N ha trang- It had to be prepared in great haste, 



1 ,! 



SO It was weaker than that used last year in China, and the doses to be injected 
consequently had to be largely increased.'" 

The following summarises those cases treated either by himself or under 
his directions by other medical men, in the Bombay hospitals* 

In the Parel Old Government House Hospital 27 persons were inoculated 
with Yersin's serum ; the first three being injected by Yersin himself and the 
rest by Captain Thomson, l.M.S. 

Three of these must be excluded as the patients were not suffering from 
plague, but from (a) meningitis with osseous tumour pressing on the medulla, 
(b) hepatitis and remittent fever, {c) some other disease not specified. One 
healthy woman was given a prophylactic injection, and must also be excluded. 
Of the remaining 23 individuals who undoubtedly had plague, 14 died and 9 
recovered, giving a percentage mortality of 6o"86.3 The general mortality in the 
Parel Hospital at the time was 64"s, but as the Medical Officer in charge points 
out| there were among them a large number of moribund cases, which more than 
accounts for the difference. 

Captain G. S. Thomson, M.B., I.M.S., who was in charge of the cases, 
reports that *' the temperature, pulse and respirations were recorded and taken 
personally immediately before injection in each case." He notes the following 
as results following the injection of the serum : — Fall of temperature in many 
cases, fewer complications, lessening of the delirium. '* No improvement in the 
general condition of the patients could be seen, and the inflamed glands were 
certainly not favourably affected." Convalescence did not seem to be quicker 
than in cases under the ordinary treatment. 

In other hospitals in Bombay nine more patients were treated by Yersin. 
Of these one, who recovered, may be omitted as having been already inoculated 
with Haffkine's plague prophylactic, which as is well known favourably influences 
the course of the disease in those contracting plague subsequent to inoculation. 
Of the eight patients, five died and three recovered. 

The table below shows at a glance the results in these three classes of 
patients : — 





Number. 


Deaths. 


Recoveries. 


Percentage 
mortality. 


Cases treated in private houses 

,. „ „ Parel Hospital . 

„ „ „ Charui Road and 
6ahib's Servants Hospital . 


50 
8 


»7 
5 


33 
9 

3 


34"o 
6o-86 

625 


Total 


81 


36 


45 


44-4 




It will be noticed that the case mortality in hospital is almost the same as 
that recorded for the same class of patients in Dr West's report on the trials 
with Roux's semm last year {vide p, 60). 

Further trial of serum made on this system was carried out about the same 
time by the German Plague Commission on 26 patients in the Bombay Plague 
Hospitals. Of these 13 died and 1 3 recovered* ; but as noted by the Indian 
Plague Commission j these results are not compared with any parallel series of 
controls, and are not therefore of much statistical value, thopgh the case 
mortality is below the average met with in plague^ 

The serum used for these cases is described by the German Commission as 
belonging to ** the older ** sample supplied to them, and they record that ** the 
only certain inference which can be drawn is that the injections of serum have 
had no perceptible immediate or remote harmful results-" 

The next trial with Roux-Yersin serum was made by Captain H. D, Mason, 
M*RX.S.j R.A.M.Ci in the State of Cutchp during May and June 1897, 
The serum was obtained direct from the Pasteur Institute in Paris, '* The serum 
was administered to human plague patients in doses from 10 to 60 c,c. 'The 
smaller doses were employed in the cases first treated, the larger doses being 
resorted to as experience was gained. Quantities larger than 60 ex. were not 
administered, because it was found that with this last dose the patients began 
to suffer from painful swelling of the joints.^*' 

The amount given varied from to cx» (in one case) to 220 ex. The 
following table shows the numbers who received (a) less than 100 c c, of serum, 
(b) those who received too ex* and above, and (c) those who received 200 ex. 
or above^ with the case mortalitv in each : — 





Numbcf. 


Deaths. 


PercenUge 
m€rtalru« 


Patients receiving less than 1 00 c.c» 
J, „ 100 c.c. and above 
^f „ 200 ex. and above 


38 

66 
6 


13 
5 


46-4 
62-1 

83-3 


Total 


100 


59 i 59*0 


Control rases 


100 


83 


83-0 



Unfortunately it is not possible to compare the case- mortality of these 
serum -treated patients with a parallel set of control cases, for *' The plague cases 
that served as controls were admitted to the Brahmapuri Hospital at Cutch Mandvi 
during the period of eight days (from the 25th of May to the 2nd of June 1897) 
at the height of the epidemic, when the fatality of the disease was extreme as is 
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^^^^^^m^ evidenced by the mortality of 83 per cent, in the hospital The plague patients, ^^^^^H 
^^^^^^V however, who were treated with serum, were, with the exception of the first 5 ^^H 
^^^^^^1 cases treated, admitted to hospital during a period of four months of a declining ^^H 
^^^^^^^k epidemic, when we may presume the type of the disease to have been much ^^^^H 
^^^^^^^H milder, Again^ only 31 of the 100 serum cases were admitted into the Brahmapun ^^^^H 
^^^^^^^M Hospital this apparently being in consequence of the decline of the epidemic in ^^^| 
^^^^^^H Cutch Mandvi^ The remaining 6g cases were admitted into hospital In smaller ^^H 
^^^^^^1 places in the neighbourhood of Cutch Mandvi. The serum cases were thus ^^H 
^^^^^^^H hardly comparable with the control cases. It is indeed recognised by Captain ^^^| 
^^^^^^^1 Mason that the average seventy of the disease in the control was greater than ^^^| 
^^^^^^^1 that in the serum cases r^'' A comparison of the serum cases treated in the ^^^| 
^^^^^^H Brahmapuri Hospital from the 30th of May to the gth of June 1897, i.e., within ^^H 
^ a week after the date of admission of the last control case shows the following ^^^| 


^^^^^H Serum-treated patients . . « . 
^^^^^H Control 


Number. 


Deaths. 


Percentage ^^^^H 
monality. ^^^^H 


19 
001 


14 
83 




^^^^^1 As the Indian Plague Commissioners remark, " In view of the more favour- ^^^| 
^^^^^1 able results arrived at by these last comparisons, it is obviously possible that the ^^^| 
^^^^^^ diminished mortality of the serum cases which is exhibited by the first table may ^^^| 
^^^^^ be referable quite as much to the decline in the virulence of the epidemic as to ^^^^H 
^^^^H an effect exerted by the serum treatment/^ ^^^^H 
^^^^H The effect of the serum treatment on the clinical symptoms is said by ^^^| 
^^^^H Captain Mason to be, a reduction of temperature, with a calming effect on the ^^^| 
^^^^H patients and a general amelioration of their condition. In the graver cases, ^^^| 
^^^^^L however^ this fall of temperature and general improvement is transitory, '' the ^^^^M 
^^^^^H symptoms again become serious and the disease appears to run its coarse as if ^^^^| 
^^^^^H the serum had not been given.^ ^^^^| 
^^^^^H The serum treatment did not prevent the appearance of secondary buboes, ^^^| 
^^^^^F nor had it any effect on cases of primary plague pneumonia. ^^^| 
^^^^H^ The Indian Plague Commissioners'^ conclude by saying that the statistics ^^H 
^^^^^^B *' are inconclusive as to the value of the serum employed by him. At the same ^^H 
^^^^^^^V timCj we are disposed to think that the favourable impression which was created ^^^| 
^^^^K^ on the mind of Captain Mason by his observation of the cUnical effects of the ^^H 
^^^^^1 serum treatment furnishes a presumption in favour of the utility of Yersin's ^^^| 



The next observations with this serum were those of Dr. Simond of the 
Pasteur Institute^ Paris, who came out to India and conducted the experiments 
personally. 

At Karad in the Satara District^ 32 persons were treated by him between 
the 5th and 24th September 1897, in the hospital there.*^ The doses varied 
from 10 c,c. (in one case) to 30 c»c.; and the largest total given to any one 
patient was 90 c.c. in 4 doses. The following table shows the numbers who 
received (a) less than 40 ex. and {&) 40 c,c. and above : — 





Number. 


Deaths. 


Percentage 

murtality. 


Patients receiving less than 40 c* c, 
jj f^ 40 CpC, and above 
J, unknown quantity 


tl 

20 

1 


9 

It 

I 


8r8 
55 "0 


Total 


3a 


21 


656 



Among the patients who received 40 ex, and above there were two non- 
fatal cases marked doubtful plague by Dn Simond. If these be eliminated, we 
get a case-mortality of 61 1 instead of 55, which again closely approximates to 
the results got with Roux's latest serum. Unfortunately there is no information 
as lo the case* mortality of a series of comparable control cases. 

Dr. Simond's second trial was made by him at Karachi in May and June 
1898, The records of 70 cases are available, 37 of which were fatal, a case- 
mortality of 52*8 per cent. The Indian Plague Commissioners state :** '* The 
case- mortality of these patients is not compared by Dt\ Simond with the case- 
mortality of any series of controls. When the fact is taken into consideration 
that a large number of pneumonic cases were included in the group, and that all 
convalescent patients were excluded, it would seem reasonable to conclude 
that the mortality was below the average of that usually met with in plague/* 

They also point out that the case-mortality tn the Seth Vishandas Hospital, 
where most of the patients were treated, was, in the period before 9th May 
(when the serum treatment was begun) 70 per cent, among 288 cases ; that in 
the period from 9th May to 6th June (when the serum was being used) the case- 
mortality among 74 non-serum -treated cases was 74 per cent, and among 47 
serum-treated cases 47 per cent., giving a gross mortality in the hospital at this 
time of 63 per cent* among 121 cases ; and that in the period after the serum 
treatment was stopped the case- mortality among 38 cases was 55 per ceni. 



From these figures they conclude that (a) the type of case admitted to 
hospital while the serum was being used, was gradually becoming less severe, as 
indicated by the progressively lessening case-mortality returned from the 
hospital ; this corresponding to the rapid decline of the epidemic in the latter 
half of May and beginning of June 1898 in Kvachi town ; and (b) that possibly 
the cases in the non-treated group '* included a large number of moribund or 
hopeless cases," for otherwise it is hard to explain the somewhat higher case- 
mortality as compared with the rate in the pre-serum period, and the dispropor- 
tionate height as contrasted with the immediately succeeding period. It is thus 
impossible to form " a definite conclusion as to the effect exerted by the serum 
on the case-mortality/' 

It is unfortunately impossible to found anything on the figures showing that 
the serum was more effective when used in the first days of illness, for the 
reason that the patients universally declared they were recently affected, from 
fear of prosecution for concealment of cases. 

As to the clinical effects of the serum, it appears that *' in fatal cases the 
treatment had not the slightest permanent effect on the temperature."" In 
certain cases, however, the temperature fell two or three degrees, especially after 
the evening injection. In cases ending in recovery, the serum appeared to act 
in much the same way, and the temperature did not reach normal any sooner 
than under ordinary treatment. The pulse, however, often became less rapid, 
and the tongue clean and moist after an injection of serum, and general 
improvement in symptoms was seen in many cases, even when recovery did not 
eventually ensue. The serum had no effect on septicaemic or pneumonic cases, 
and hardly any on cases developing secondary pneumonia, nor did it prevent this 
latter complication. Convalescence was likewise not affected by the treatment, 
and four cases developed rheumatic articular pains. 

The Indian Plague Commissioners made trial of samples of this serum, 
kindly placed at their disposal by the authorities of the Pasteur Institute in 
Paris. Patients were treated by Lieutenant Stewart Douglas, I. M.S., at Banga- 
lore in December 1898 and January 1899." The cases in the South Camp 
Hospital were treated with serum, those in the North Camp Hospital were 
observed as controls ; both hospitals admitting a similar class of patients. 

In all, 49 plague patients were treated, these being all the cases of undoubted 
plague admitted, save those manifestly convalescent or tn arttculo mortis. Of 
these, 31 died giving a case- mortality of 6r2 per cent. The serum was adminis- 
tered once a day, the quantity given to the first 28 cases varied from 10 c.c. to 
20 c.c, and to the remaining 2 1 cases 40 c.c. on the first day, and generally 
20 c.c. on each subsequent day. Seventeen patients received less than 40 c.c. 
of serum, and of these 10 died, a percentage case-mortality of 58*8 ; while 32 



patients received 40 ex, of serum or more and had 21 deaths, a percentage case- 
mortality of 65 '6. With the exception of eight all were well marked bubonic 
cases. 

For the purpose of comparison the Indian Plague Commissioners give the 
following table which shows the admission of plague patients to the North and 
South Camp hospitals during the period covered by the administration of 
serum : — 



North Catnp Hospital — no serum used 

South Camp Hospital, where most of the cases 
were treated with serum .... 



N umber* 



Deaths. 



Case- mortality 
per cert. 



It will be seen that there is a difference of 5*8 per cent, in favour of the 
hospital where serum was largely used, but it is pointed out that no conclusion 
can be drawn from this as the figures are small, and the previous history of the 
two hospitals showed that the patients in the North Camp Hospital alw^ays had the 
highest case- mortality. Thus, before the serum treatment was begun, 365 cases 
in the North Camp Hospital showed a case-mortality of 75 per cent., while 686 
in the South Camp Hospital had a case- mortality of 58 per cent., a much 
greater difference than the above. *' It was not observed that any of the symptoms 
were markedly alleviated by the serum treatment, or that the life of the patients 
was prolonged* The serum treatment did not give any better results in the cases 
where it was inaugurated early than in the cases where it was inaugurated in the 
later stages of the disease/''^ 

The plague epidemic in Bangalore having died out, the rest of the serum 
was used in the Modikhana Hospital^ Bombay, where Dn Turkhud, who was in 
charge, kindly arranged that every second patient should be placed at the disposal 
of the Plague Commission for serum treatment- The actual treatment and 
recording of results was undertaken by Captain Walton, m.b*, F,RX.S., i,M.s«, 
and Lieutenant Stewart Douglas, T.M,S., while Drs. Wright and Raffer, 
members of the Plague Commission, watched the resuUs, 

The amount of serum injected was usually 4c c,c* on admission, often 
followed by a second dose of 20 ex, later in the day ; and on subsequent days 
two doses of 20 ex. each. 

As regards the total amount of serum administered we find 15 patients 
received less than 100 CtC, and that all these died ; 13 received loo c.c- or more, 
of whom 9 died, a percentage case^mortality of 69^2 ; and two received more 
than 200 c.c, of whom one died and one recovered* 
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The following shows the general result 


: — 








Number* 


Deaths. 


Case- mortality, 
per cent. 


Control group .»*«•* 
Serum group ,«*«•< 


28 
28 


24 
23 


8571 
82'I4 



The control and serum groups were strictly com parable. All were bubonic 
cases, all were males between 10 and 60 years of age, and the patients admitted 
to hospital and treated in the early and late stage of the disease were represented 
in nearly equal proportions in both groups. '* The serum cases admitted and 
treated early with serum do not show any diminished case-mortality as compared 
with the untreated cases admitted in the same stage/' nor do those treated early 
compare favourably with those treated later in the course of the disease.*^ 

As regards the effect of serum treatment on the clinical features of the 
disease as illustrated by these cases at Bangalore and Bombay, the Plague 
Commissioners observe '* that the temperature frequently falls within three or 
four hours after injection of the serum, but that this fall is only of temporary 
duration ; and that occasionally a rise of temperature follows its administration. 
No characteristic difference in the temperature curve can be discovered when a 
series of charts of treated and non-treated cases are compared. 

The pulse is often also affected in a temporary manner, becoming stronger, 
fuller and slower. Occasionally the pulse was not affected in cases where a 
favourable effect was produced on the temperature. 

The respiration rate follows the pulse rate very closely, a distinct temporary 
improvement often following the administration of serum, 

"The serum appears to exert no effect whatever on the buboes/' and 
" little or no influence on the supervention or course of the lung complications 
which are so commonly met with in plague*" 

The effect of the serum injection on delirium and other nervous symptoms 
was favourable in many cases, but by no means constant. Apparently con- 
valescence in those who recovered was not affected in any way, nor was life 
appreciably prolonged in the fatal cases by the treatment. 

The only other trial in India of serum made on this plan, besides the cases 
reported on by Dr. West, was one conducted by the Russian Plague Commission 
with serum prepared in the Imperial Institute of Preventive Medicine, 
St. Petersburg. 

The patients treated were those admitted to the Parel Hospital, Bombay, 
during March and April 1897, Every alternate patient was treated with the 
serum, the treatment being withheld only when the diagnosis of plague was 



uncertain or when the patient was actually on the point of death. The serum was 
given hypodermically : at first 3o c.c* daily in one dose ; later, an additional lo c.c; 
was given in the evening, and later still the morning dose was increased to 30 c*c. 

These doses were finally increased to 40 c,c» in the morning and 20 ex, 
at night, ** More than half the cases were treated with the later doses/"* 

The following table shows the result : — 



Patients receiving serum 
„ not receiving serum 



Number. 



Deaths. 



Percentage 
mortality. 



rhere is nothing to show that the serum was more effectiv^e when given early 
in the course of the disease, 

Dr* Cl-moWj who was in charge of the hospital, could not satisfy himself that 
the serum had any effect on the tenperature, or on the ordinary complications of 
the disease/^ 

'* It is impossible, in view of the above/' say the Indian Plague Commission/ * 
"to arrive at any other conclusion with regard to the effect of the serum 
employed than that which was arrived at by Dr. jassenski, of the Russian Plague 
Commission, who conducted the test of the serum, and which was concuTed in 
by Captain Jennings and Dr Clemow, namely^ that the serum was an absolutely 
indifferent substance with no influence either for good or evil, on the course of 
acute plague.'* 



Haffkiiie's Anti^-plague Serum* 

Shortly after plague was recognised in Bombay, Mn Haffkine was deputed 
by the Government of India to investigate plague from the bacteriological point 
of view, and to devise, if possible, a prophylactic for that disease. In November 
1896, that is some six weeks after his arrival in Bombay, he began the inoculation 
of some 20 horses with plague microbes with the object of obtaining an anti* 
plague serum from them. The material employed for immunising the animals 
was a culture of plague germs in broth, such as is used in the manufacture af the 
plague prophylactic* 

The initial dose was 5 c.c* of such a culture some two weeks or so old. 
*' These animals in the course of several months or a year, could be brought to 
such a state that they could be safely inoculated with a litre or a litre and a half 
instead of 5 c.c,'*'* 

The injections were in all cases hypodermic, and besides a large number of 
horses, cattle, sheep and goats were used* The goats all succumbed to a 
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chronic disease induced by the injections^ associated with wasting and swelling 
of the jcnnts, and their serum therefore was not used. Serum from the 
horses, cattle and sheep was used in a large number of cases at Poona in 
the autumn of 1897. Preliminary experiments on animals had proved its 
efficacy in small doses to protect against lethal injections of living plague 
germs.'* It was first used on human beings in the Byculla Jail and Arthur 
Road hospital, Bombay, in the early part of the same year. On account of the 
small amount of serum then available no clear indication as to its usefulness, or 
otherwise, could at that time be obtained. The serum procured from the animals 
was therefore stored in hermetically sealed test tubes till a sufficient amount had 
accumulated for the purposes of a crucial test. In the autumn of 1897, when 
plague was on the increase in Poona, an opportunity presented itself of making a 
series of systematic observations on the plague patients admitted to the special 
hospital there. 

Mr. Haffkine, accompanied by the present writer, accordingly visited the 
plague hospital every morning, and by the kindness of Captain J. L. T. Jones, 
M.B., I. M.S., in charge of the hospital, was enabled to treat with this serum every 
alternate patient admitted to the hospital during the three hours or so we 
remained there daily. 

As most of the cases were admitted in the morning as the result of house- 
to-house visitation by the authorities, and as some 20 or 30 patients were 
admitted daily, it was possible to obtain in a fortnight a decided opinion on the 
usefulness of the serum. No selection was made except when two patients 
arrived simultaneously. In such a case that patient was chosen for injection 
who seemed to us to be in the more serious condition. In this way close on 
200 cases of plague passed through our hands, half of which were treated with 
varying amounts of serum, often in very large amounts. No evidence from 
clinical observation was obtained of any effect attributable to the serum, and the 
case- mortality was, probably on account of the method of selection noted above, 
some 14 per cent, higher in those treated with serum than in the controls. 
A hint of beneficial action was obtained in the case of patients treated with the 
sheep serum ; but none in the case of those injected with the cattle or horse 
serum prepared in this way. 

No further experiments were therefore performed with this serum. 

Lustig's Serum. 

Professor Lustig of Florence, having by experiment on small animals arrived 
at the conclusion that a curative serum for plague could be prepared by the 
injection of horses with nucleo-albumen derived from masses of plague germs 
treated with certain chemicals, was sent to Bombay by the British Government 
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in June 1897 for the purpose of trying his serum on human beings. By this 
time the plague epidemic of the first year had run its course and only a few 
sporadic cases were available for this purpose. Dn Choksy^the Medical Officer 
in charge of the Arthur Road Hospital, where it was first tried, reported that it 
ft^as *' the only serum which gave anything like satisfactory results as out of 
7 cases treated with this serum 6 recovered, and at Lanowli 16 cases were treated 
and 13 recovered.*'"' Professor Lustig reports" that in Bombay and Poona he 
treated 30 patients with 24 recoveries. 

On the strength of these favourable results and the report of further 
experiments on animals in Florence^ the Municipal Corporation of Bombay 
asked Professor Lustig to prepare serum for them In Florence and agreed to 
engage the services of Dn (now Professor) G. Galeotti, Professor Lustig^s 
Assistant, and to arrange for the manufacture of serum on the spot, Dr. 
Galeotti and his Assistant Dn Polverini arrived in Bombay on the ijth of 
March 1898 bringing a supply of serum which had been made in Florence by 
Professor Lustig. 

The cases treated with this Florence-made serum numbered 257, all under 
the care of Dn Choksy at the Arthur Road Municipal Hospital, and admitted 
in the period from March to October 1898. The serum was given hypoderml- 
cally in doses of from 10 to 30 c-c, night and morning. ** The patients to 
whom the serum was therapeutically administered were to some extent selected, 
all moribund patients being excludedi except in March and part of ApriL The 
case-mortality of the selected patients who were submitted to the serum treat- 
ment was compared with the case-mortality in the remainder of the hospital 
patients, including, as this did, the moribund patients who were excluded 
from the serum group. The results as set forth by Dr* Choksy were as 
follows " " :— 



• 


Cases. 


Deaths. 


Case-mortaJity, 
per cent. 


Ordinary treatment , , p , 
Serym ^^ . . « , 


752 
257 


595 
M5 


79-1 

56*4 



The Indian Plague Commission then proceed to discuss whether these two 
groups of cases are strictly comparable as regards severity and the distribution 
of moribund and convalescent patients, and arrive at the conclusion *^ *' that 
when the desire to test the serum only on cases that seemed capable of benefit- 
ing from the treat mentj and in particular upon patients who seemed likely to 
live more than 24 hours after admission, came to be a factor in the selection of 
cases for serum treat ment^ an influence was introduced, which must, no doubt 
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unconsciously, have operated in the direction of including within the serum 
group the milder^ to the exclusion of the severer, cases of plague*" They 
therefore believe that these statistics ** do not afford any conclusive evidence of 
the efficacy of Lusiig's serum/' 

The Born bay Municipal Corporation having resolved to start the manufac- 
ture of Lustig*s serum on the spot, work was begun with five horses on the 
1st ot November i 898. Drs- Galeotti and Polverini were in charge of the labo- 
ratory and Profe=5Sor Lustig himself came to Bombay in January 1899 to see 
its working and found it '^completely satisfactory m every regard/' Later in 
the year Dr, Galeotti had to return to Italy, when Dn Polverim, his assistant, 
assumed charge and with the assistance of Dr. A* Mayr was responsible for 
the production of the serum till the close of the Municipal Laboratory in June 
igo2* Dr. A. Mayr has kindly written out a clear statement of the methods 
used by them in the immunisation of the horses {vide Appendix A), which is 
most valuable as giving the results of the experience accamulated in this matter. 

The first trial of Lus tig's serum as locally manufactured in Bombay was 
made in the period from February to April i8gg, and relates to 403 serum- 
treated patients admitted to the Arthur Road Hospital und^r the care of Dr. 
Choksy. 

*' In this series of observations only patients admitted in the acute stages 
of the disease and in a non-moribund condition were treated with the serum. 
The residuum of patients admitted to the hospital during the corresponding 
period was, as in the series of observations that have just been consideredj taken 
as control." ^^ The result was as follows: — 



Control group 

Serum *i 



Case- mortality, 
per cent. 



It has been contended that the method of selection was a fair one, not tending 
to the taking of a milder type of case for serum treatment ; and that therefore 
comparison with the control group is permissible* But on the other hand the 
Indian Plague Commission point out that the exclusion of moribund patients 
from the serum group is in fact substituting a set of patients with a case-mortality 
of between 64 and 65 per cent, for one with a case-mortality of 100 per cent*^ 
and therefore to that extent lowering their death rate. Secondly, they remark 
that it is not correct to compare the case»morialily of the Modikhana and 
Maratha plague hospitals where serum was not used, with the control cases of 
the Arthur Road Ho5pital, because, as only 25 per cent, of the lotal patients 



admitted to the latter institution were chosen for serum treatment^ an opportunity 
was not afforded for an appreciable increase in case- mortality in the large number 
of cases not so treated. They, therefore, conclude that this second series of 
observations cannot be regarded as affording conclusive evidence of an advantage 
accruing from serum treatment. 

The third series of observations made at the Arthur Road Hospital is dealt 
with at length by Mr. Haffkine in his report {vide p, 28) and need not therefore 
be referred to here. 

In the other hospitals in Bombay, Lustig's serum was used as follows '^ : — 





Ss 


Ruu Treatment. 


Ordinary TitEATMiNXi 


Dtffrrence 












in In v^ itr #if 


MARATHA HOSPITAL* 


No, 


1 Case- 
Dealhs. mortality, 

i p€r cent. 


No. 


Deaths. 


Case 
mortal iiVg 
per terit* 


serum group, 
per cent. 


rSgSj selccttoD . . « 


28 


17 


6071 


** 


*.* 


807 


300 


Nov. 1900 to Jan. 1501, selection 


38 


32 


8421 


... 


.,. 


S8 8 


4*59 


August to December 1901, ^| 


44 


31 


70 45 


203 


i6i 


79-31 


8 86 


April and May 1 90 3^ niter n ate , 


3" 


31 


IDO'O 


3» 


29 


9354 


Nil. 



In the first three sets of cases noted in the above table a process of sdec- 
tion was in force, which, however impartially applied, always precludes the 
possibility of arriving at a perfectly definite conclusion. The fourth set of casts, 
marked alternate, were under the supervision of Dr, A- Mayr, and formed a 
series treated in serial succession with Lustig's and Roux*s serum ai d ordinary 
symptomatic ireatment. With regard to these cases, Dr. Choksy remarks : " 
"The 3 J cases under Lustig serum included 16 septicaemlc cases, 2 were 
received dead in their turn, and 3 non*septicaemic cases who were not injected 
because they were moribund. Thus 21 cases became excluded as incurable 
and there remained only 10 cases fit for treatment, all of whom died. Of the 
31 Roux's serum cases 1 5 were septicaemic, i was received dead, and 2 non- 
septicaemic cases were not injected because they were moribund. Thus iS 
cases were excluded, and of the 13 who remained, 2 recovered* There were 
13 septicsemic cases among those under ordinary English treatment, and no 
cases were received dead. Of the 18 thus remaining 2 recovered^-one a semi- 
convalescent case and another a mild case.'' He further notes that life was 
prolonged noticeably in the serum treated cases. 

In the Parel Old Government House Hospital in 1898 with Dr. Clemow in 
charge, 13 cases '*not selected in any way" were treated. ** Every alternate 
case of plague admitted to the wards, provided the diagnosis was certain and 
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the patient not absolutely nioribund, was submitted to the injecuons/'*' Of these 
lo died, which is equivalent to a case-mortality of 77 per cent. These cases 
were Injected by Drs, Galeotti and Polverini with Florence-made serum. 

In the Modikhana Hospital in 1900 a fairly extensive trial of Lustig serum 
as made in Bombay was carried out by Dr. D. A. Turkhud, M.B, (EdinJ, in 
charge of that plague hospital The method of selection was as follows : — 

All acute cases of plague, about the diagnosis of which there could be no 
doubt whatever, were taken for the trial, and each alternate case in the order of 
admission into the ward, was taken for serum treatment. The following classes 
of cases were not used either as controls or for serum treatment : {a) Convales- 
cent plague cases; {b) Cases admitted into the observation ward iis being at 
that lime not recognisable as certainly plague cases. 

In these two categoTies 43 cases are included and it has been contended '^ 
that in excluding patients who on admission were '* doubtful cases *' of plague^ 
an unwarrantable interference with the alternate system was brought about* 
But, as pointed out by Dn Turkhud, had these cases been taken for serum 
treatment when the diagnosis was arrived at after a day or so in hospital, it 
might have been said that they were put under treatment too late, and anyhow 
as the cases were left out of account altogether it does not appear why this 
procedure should favour one side more than the othen The following shows 
the result : — 



MODIKHANA HOSPITAL. 

^6th Jakuart to ajTH Febbuary tQoo. 

Scrum patients . . « t 

Control ,f . 4 * t 

Observation ward patients , » 



Cases. 



Deaths. 



Case- mortality J 
per cent, 



Excluding 30 cases dying within 30 hours of admission, the doses adminis- 
tered varied from 20 c,c, (in one case) to 160 ex, ; the average working out 
at 49 '4 ex. for each case. Eleven cases received too ex* or above. 

In view of the unfavourable results obtained in this hospital, the following 
criticism was made by Dr. Polverini/^ vis.i — {a) That the alternate system 
was not strictly observed, (b) That the serum was not given regularly or at 
proper hours, (c) That the doses were insufficient, (d) That the total quantity 
said to have been used was in excess of that supplied to the hospital. The first 
heading has already been dealt with. As to (b) and (r) Dr. Turkhud says, ^^ 
" It is true that I was never, owing to other work, able to give the morning 



injections before 8 o'clock/* but otherwise the serum was administered regularly, 
and in accordance with the instructions given by Dr. Polverini at the time as 
regards dosage and method of injection. As to (d) it appears some error must 
have been made in the laboratory, for the amount used in the Modikhana Hospital 
corresponds to the amount noted by Dn Polverini in his own letters as having 
been sent. 

The only other cases treated with Lustig's serum in the Bombay hospitals 
were eight in the Parsi fever hospital in 1899*1930, of which five died and three 
reajvered; and two selected cases treated in the Modikhana Hospital in rgoi, 
of which one died. 

Yet one other attempt was made to treat patients with Lustig's serum on 
the alternate plan. The operations were under the direct supervision of Major 
W. E. Jennings^ M.D. (Edin,), D.P.H., I.M.S., and carried out by Dr. C. T. Costello 
at the Poena Plague Hospital, The experiment was begun on the 4th of 
February 1902 and continued for a month, during which time 60 patients were 
admitted to the hospital. Of these, five were not taken for the experiment for 
the following reasons : three were ''practically dead" (two of whom should have 
been taken for serum treatment, and one for the ordinary treatment) ; one was a 
patient almost quite recovered who was transferred from another plague hospital 
on its closure ; one was the son of a ward servant living on the premises about 
whose illness there was some doubt and who, moreover, had suflEered from plague 
two years previously- 

The exclusion of these cases in no way vitiated the test, as they were 
regarded for this purpose as non-existent, and the next admission taken for 
serum or ordinary treatment as the case might be. The fate of the remaining 
55 patients is shown in the following table : — 



Serum cates 
Control tt 



Cases. 



Dcaihs. 



per cent. 



The serum was given hypodermically and the amounts varied from 40 c.c, 
to 1210 ex* ; the average administered being 348*5 cx» Four patients received 
less than loo cc; nine received between 100 and 200 ex*; two received between 
2CK) and 300 ex* J two received between 300 and 400 ex, and 10 received 400 
ex, and above. The patients in the serum group received also the ordinary 
symptomatic treatment. 
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A capsule of blood was taken from each patient on admission, and sent to 
the Plague Research Laboratory, Bombay, where it was examined by culture and 
injection into animals. The results are shown below : — 





Plaoub bacilli 


PercenUge of cases 
tn which found. 


No examination 
as the capsule was 




Found in 


Not found in 


broken when 


Serom cases, 37 . 
Control cases, 28 


7 
13 


19 
13 


43-8 


I 

3 



It will be noticed that the control patients showed a much larger number of 
septicxmic cases on admission than the serum group of cases. It is certain 
therefore that if there was any difference in the gravity of the cases in the two 
groups of patients, the control group had the larger number likely to have a 
fatal ending; for Captain E. D. W. Greig, M.B., B.Sc, I.M.S., proved, 
about this time, from the examination of 133 plague cases in Bombay, that 
the case-mortality of septicemic cases is extremely high (97 '6 per cent.) while 
those in w'lich b icilli are not present in the blood at an early period of the 
disease, have a case-mortality less than half of this (44* i per cent.) .^' 

The saniTi treatment appeared to have had no effect on the symptoms. 

The average diuation of illness was longer in the serum cases by 30 hours ; 
but this is largely accounted for by the chance that one serum case survived for 
18 and another for 8 days. It is always difficult in small groups of cases to 
apportion correctly cause and effect. 

Cases in Private Practice. 

In Dr. Choksy^s papers on the " Treatment of Plague with Professor 
Lustig*s Serum,"^ there is published an account of 130 cases of plague treated 
by himself and other medical men in their private practice. 

The following shows the results :— 





Cases. 


Deaths. 


Caw-moruHty, 
percent. 


Dr. Choks/s cases . • • . 
Cases in others' practice 


74 
56 


40 
18 


5405 
3»«4 


Total cases treated 


130 


5« 


44-61 
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The difference in these two sets of figures may be accounted for on the 
supposition that Dr, Choksy being rightly regarded as an expert In plague, was 
called in consultation to see cases where the treatment of others had failed. 

As regards the effects of early treatment on these private patients, Dn 
Choksy remarks ; — *' Of the 26 patients treated on the first day of iUness, 
4 succumbed and 22 recovered, whereas, of the 34 treated on the second day 
20 died and 14 recovered. The mortality rate in the former case being equiva- 
lent to 15-38 per cent, only, as against sS'Sa among the latter. And this clearly 
indicates what a few hours delay would mean in the treatment of such a rapidly 
fatal infection as that of plague. '^ 

The clinical effects noted by Dr. Choksy in these cases are much the same 
as those already described by Mason, Simond and others {vide sufra) , vis, : 
rising temperature was arrested in its upward course, and fell more rapidly than 
usual ; buboes became hard and painless^ and subsided without suppuration* 
The general condition was improved, the mind became clearer, " hardly any 
nervous prostration or enfeeblement of the circulation could be noticed ; sleep 
became natural and the patient was generally cheerful, scarcely realising that he 
was afflicted with such a grave infection as plague/' These remarks, however, 
apply only to cases treated on the first day of the illness, those in)ected on and 
after the second day did not show the same amelioration of symptomSj " the 
course of the disease was not always shortened and suppuration of the buboes 
was the rule,*' 



Ternrs Serum, 

Early in 1901 two small samples of this serum were received from the 
Secretary of State for India, and from Messina direct. As only a small amount 
of serum was received, Mr. Haffkine suggested that it should be tried on a 
few ** serious plague cases/' 

This was accordingly done at the Maratha hospital on 8th February 1901, 
the patients being chosen by Mr. Haffkine and a Committee of three medical 
men. 

The first patient was a man aged 25, in the fourth day of the disease, with 
temperature ranging from 1028^ to 103*2^ F,, pulse 108, feeble, respirations 24 
per minute. Bubo in left groin, painful and oedematous. Plague bacilli were 
present in the bubo, not in the blood. He got at once 61 J ex. of serum 
hypodermically, but this had no effect on temperature, pulse and respiration. 
In the afternoon of the same day he got 38 ex. more of serum. Next day he 
was quiet and collapsed, with slight cough due to commencing pneumonia. He 
died on the loth February, the serum having apparently had no effect whatever. 
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The second patient was a male, aged 35, admitted to hosptEal on the 1 ith 
February 1901 in the second day of illness and treated on the 12th idem. The 
patient was a strong man, quite sensible, and a markedly milder case than the 
former one. Temperature ranged between 101*2^ and 102*8° F., pulse 132 
fairly strong, respiration 35 per minute. Bubo in left femoral region^ painful 
and cedematous. Plague bacilli were present in the blood as well as in the bubo. 

He was given 59 ex- of serum. Four hours afterwards he had a severe 
rigor of short duration, during which the temperature fell to gy'S** F, The 
temperature shortly after rose to 103*^ F. At 5 PM, on the same day 60 ex. 
of serum was Injectedj but the man died i| hours after* 

The history of the only other cases treated with this serum is given in 
detail by Mr* HafEkine and Dr. Costello in the body of this report {vide p. 37), 
so it is necessary here to give information only as to its manufacture. 

In a summary describing his methods forwarded with a letter, dated from the 
Institutio d' Igiene, Messina, 27th October 1901, Dr, Terni says that having 
found the benefit of using virulent cultures when preparing a vaccine for plague, 
he '* proposed to produce the vaccinating material directly in the bodies of 
animals (guinea-pigs and monkeys) by injecting cultures in glycerinated bouillon 
(3 per cent.) into the peritoneal cavity. In this manner an abundant exudation 
is obtained, which is very rich in bacilli^ and in toxic and anti-toxic substances 
produced in the lymphatic cavity, similar to those obtained from a plague bubo. 
The material is rubbed up with a sterile solution of 075 percent, sodium chloride, 
and 1 per cent, of sodium carbonate to prevent coagulation. It is then exposed 
to fractional sterilization at 55 to 58^ C, and then o'S per cent* of carbolic acid 
is added. The exudation which is obtained is thready, almost gummy, very 
different from the pus produced by pyogenic or other microbes of infection ; 
and this characteristic suffices to indicate that no other germs have penetrated, 
even before the bacteriological examination necessary to guarantee the purity of 
the material,*' 

With this material used as a vaccine Dr. Terni reports good results from 
Rio-de* Janeiro, and he used it accordingly to immunise the animals destined to 
furnish his curative serum. He says : '* As to the serum, having proved that 
horse serum is absolutely ineffectivei because it does not destroy the toxines 
and proteines of the plague bacillus, or only in very small proportions ; and that 
injection produces in the blood scarcely any of those anti-bacterial and antitoxic 
substances which are useful as curatives ; and after many attempts to produce a 
more active serum with animals of different species, I have used by preference 
mules and cattle. These were injected intravenously with the peritoneal exuda- 
tion produced as for the preparation of the vaccine. The material is collected| 
rubbed up with sodium chloride and sodium carbonate, filtered through a sterile 




metal sieve with a mesh of oi m.m., or through a piece of sterilised cloth. 
It is inoculated intravenously in increasing quantities, beginning mth 5 ex., and 
the animals then give a serum of exceptional curative value/* 

Brazifs Serum. 

A trial consignment of this serum was received through the Secretary of 
State for India towards the end of 1902. The consignment consisted d| 
36 sealed test tubes of serum, but unfortunately only 8 were found fit for 
use on opening the boxes. 

^ Under Mr, Haffkine's directions two cases were chosen '* of a typically 
severe type^ in order to avoid such as might recover under treatment without 
serum," One received hypodermically 66 c.c- of serum, the other 1 loc.c. Both 
died, and no evidence was found either clinically or otherwise of benefit attri- 
butable to the serum treatment. Both were treated in the Modikhana Hospital, 
under the observation of Dr. Costello, 

In August 1903 another consignment of 600 tubes was received with which the 
trial reported on by Mr. Haffkine and Dr. West was made. {Vide p-47.) 

The mode of preparation of this serum is thus described by Dr, Vital 
Brazil, Director of the State Serum Institute, San Paulo. Brazil** : — 

*' The immunisation of the animals began in the middle of November 1S99 
soon after the appearance of the plague in the port of Santos, The animals were 
prepared in the following way :— (1) by the injection of cultures killed by heating 
to 60^ C, the doses being gradually increased ; and (2) by the injection of living 
cultures in doses gradually increasing in amount and virulence. 

Experimentally the serum showed both preventative and curative action, 
the animals experimented on being guinea-pigs, rats and rabbits, A dose of 
o'5 of a cubic centimetre of serum was found sufficient to protect a guinea pig 
weighing 500 grammes against an injection of virus which produced the death 
of an unprotected guinea*pig in four days." 



SUMMARY. 

The trials of curative serum above described, and those more elaborately 
dealt with in the subsequent part of this report relate to all the cases treated 
in India up to May 1904, as far as they are known to the writer. 
They may be conveniently divided into two categories : — 

(a) Those in which the conditions of trial were reasonably accurate, and 

*" where a series of control patients strictly comparable with those 

treated with serum was available ; and 

(i) Those in which though the records of the serum treated cases may 

be accurate, yet the control patients, where such are report ed. 
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were not in all respects strictly comparable for one reason or 
another with those receiving the serum treatment. 
The tables I and II below show at a glance the results obtained in each case. 

Table I. — Conditions as in {a) 



Roux Yersin serum by Indian 
Plaeue Commission (Banga- 
lore). 

Roux Yersin serum by Indian 
Plague Commission (Bom- 
bay). 

Roux Yersin serum bv Russian 
Commission (Paref). 

Roux Yersin serum by Dr. 
Mayr (190a). 

Roux Yersin serum by Dr. 
West (Bombay). 



Total trbatbd with Roux 
Ybrsin sbrum. 

Lustig's serum (Dr. Turkhud» 
1900). 

Lustig's serum (Dr. Mayr, 1902) 

Lustig's serum (Poona, 1902). 

Lustig's serum, 3rd series 
(Bombay). 

Total trbatbd with Lus- 
tig's SBRUM. 



Tbrni's sbrum • 



Brazil's serum (Maratha hos- 
pital). 

Brazil's serum (Modikhana 
hospital). 



Total trbatbd with 
Brazil's sbrum. 



No. 



49 



SO 
31 
68 



226 



66 

31 
27 

484 



608 



no 



50 



20 



70 



Sbrum Casks. 



Control Casss. 



Deaths. 



31 



2a 23 



40 
29 
45 



168 



54 

31 
21 

330 



436 



89 



41 
17 



58 



Re- 

coveries. 



Case- 
mortality, 
percent. 



18 63*26 

82-14 

10 8o'o 

93*54 
23 66-17 



58 74*33 



12 

6 

154 



172 



31 



9 

3 



12 



8i-8i 

loo-ot 

77*7 

68-18 



No. 



54 
28 

50 

3" 

68 



231 



7171 



66 

31 

28 

484 



609 



80*90 



82*0 
850 



82-85 



no 



50 



20 



70 



Deaths. 



29 

24 

40 
29 
41 



163 



48 

39 
20 

385 



48a 



90 



45 
15 



60 



Re* 
coveries. 



25 



10 



27 



68 



18 

2 

8 

99 



Case- 
mortality, 
percent 



127 



20 



5 
5 



10 



537* 
857 

80*0 

93'54 
60*29 



70-56 



72*72 

93*54 
71-42 

79'54 



7914 



8r8i 



90-0 
75-0 



8571 



* But vid$p,7 supra, for details of comparison, 
t Vide Dr. Choksj's remarks, p. 13, gupra. 





^^^^^^^|H Table — Conditions ^^^^^^^^^^^H 


^^P Cases treated by Yersin in 
^^^ private. 


StRUM Casks, 


CoHTiAStiHG Cases > ^^^^^^^^^| 


No. Dcalbf. 

1 


Re- 


Cwe- 

mortality 
percent 


Ni>. 


Deaths. 


Re- 
coveries 


Case- ^^^H 
moirtaUtyp ^^^^^^H 

' per ceat. ^^^H 


50 17 


33 


340 


No contrasting cases* ^^| 


^^H Versin's senxm in Parel Ho$- 


^3 


14 


9 


6086 


General Hospital Mortality* 64*5 ^^| 


^^H Versin*8 serum in Charnl Road 
^^H and Sahib's servants hospi* 


8 


5 


3 


6a'5 


se 


6a 


H 


^1 


1 RoHX Versin serum by Ger- 
' man Commission* 


26 


13 


13 


50'0 


N contrast! n g c a ses . ^^| 


Rdux Yerslo serum by Cap* 
Cain Mason, 


100 


59 


41 


59*0 


100 83 


83 ot ^1 


Roux Versin serum by Dr, 
^^^ Simond (Karad). 


33 


31 


tl 


656 


No contrasting cases. ^^^^| 


^^1 Roux Yersin serum by Dr, 
^^H Simond (Karacbl)* 

^^1 Total treated with Roux 
^^f Yersin skrum* 

r Cases treated by Professor 
Lustig (Bombay and Poona). 


70 


37 


33 


SrS 


74 


55 1 19 74l ^1 


309 


166 


143 


537 


360 200 


60 


H 


1 1 

1 


ao'o 


No contrasting cases. ^^| 


Lustig's serum, by Dr, Cle- 
mow(iSg3j. 


*3 


10 


3 


iro 


No contrasting cases* ^^| 


Lustig's scrum, first series 
{Bombay). 


257 1 145 


ita 


564 


752 


595 


157 


H 


Lustig*s serum, second senes 

{Bombay), 


403 249 


154 ^r78 


i>t9o 


957 


233 


80-43 n ^1 


Lustig's serum, Maratba bos- 
pital, iSgS and tgoo^ot, 


66 49 


■7 


74af 


General ! 


1 
fiospital mortality 


807 & ^1 

SS'8 ^H 


Lustig*s serum, Maratba Hos- 
pitaJ, tgoi. 


44 31 


n 


70*4Sf 


t03 


i6t 


43 


^1 


Lustig's serum in private prac- 
tice. 

Total treat bd with Lus- 
tig's SSflUlf. 

TERHt'sSlRUH (igOl) . 


130 ! s8 1 n 


44*6l 


No contrasting ca^s, ^^H 


943 


548 1 395 


sa-i 


2.14s 


1J13 


43^ 


^1 


a 


3 1 ... 


100*0 


No contrasting cas^ ^^H 


Brazil's 5Bit0M (tgo2) . 


a 


3 


100*0 


No contrasting cases* ^^^| 


* Total mortAtity in this tim|»iUL 1 £ But 9id^ p. 5 tupra lor det«ik. \\ Btil ^idi p- ti fupwu for details, ^^| 
t But «iW^ p. 3 tuptu for detaiISi 1 | But mids p, it tm^t& tm detaili. % Selection roetbofL ^^| 


From a study of these tables it is evident that we have to deal with a ^H 


remedy much less effective than serum proves itself to be in the case of diph- ^H 


theria« This was recognised early in these trials, and it became necessary ^H 
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therefore to study a large series of cases treated by ordinary methods and by serum 
side by side, in a strictly scientific manner, before a conclusion could be arrived 
at. This has, I think, been to a large extent secured in the case o( the trials 
enumerated in Table I, and it is by a consideration of these alone, that a true 
jestimate of the worth of serum treatment for plague as at present practised can be 
reached. 

To take first the case of the Roux Yersin serum, it is seen that in all the 
trials, save one, the case-mortality of those treated with serum is as high or 
higher than that of the control patients. The one exception is in the series of 
28 cases treated in Bombay by the Indian Plague Commission, in which one 
patient fewer on the serum side died than among the controls. The element of 
chance must be reckoned with here, as the numbers are small. 

With regard to the trial of the serum sent personally by iDr. Roux and 
dealt with fully in Dr. West's report, it is a matter for regret that permission to 
employ the intravenous method was not obtaine»l at an earlier stage of the 
experiment, so that a greater number of patients might have been thus treated. 
Dr. Roux maintains that subcutaneous injection, entailing as it does slow 
absorption of the serum into the circulation, gives time for the formation in the 
patient of anti-bodies to the serum anti-toxin so that the plague bacilli in the 
blood are not affected by the serum. They may even, as Ainley Walker'* has 
pointed out, become accustomed to the presence of the anti-toxin and thereby 
have their virulence increased. Roux maintains that the full dose of serum 
should be injected straight into the blood stream, so that the bacilli may be 
overwhelmed at once, by mass-action as it were. 

If the patients dealt with in this trial be divided into three groups, according 
as they were treated : — 

{a) by subcutaneous injection only ; 

{b) by subcutaneous injection to begin with, followed by intravenous 
injection ; and 

{c) by primary intravenous injection, followed by similar injections, or in 
some few cases by subcutaneous medication ; 
the following table can be constructed : — 





Sbrum Cases. 


Control Cases. 


' 


No. 


Deaths. 


Case- 
mortality, 
per cent. 


No. 


Deaths. 


Case- 

mortality, 
percent. 


Patients treated according to (a) . . . 
Patients treated according to (b) . . . 
Patients treated according to (c) • . . 


43 
12 

13 


29 

8 
8 


674 
66-6 

61-5 


43 

12 
13 


28 

6 

7 


65-1 
50-0 
53-8 


Total 


68 


45 


66-2 


68 


41 


6o*3 



^3 

From a study of the case^mortality of the control cases corresponding to 
those treated with serum as above divided, it is evident that the epidemic was 
declining in severity as time went on. It is not therefore possible to say that 
the lessened case-mortality shown by the 1 1 cases treated according to {c) is 
due to that treatment, for a corresponding and even greater lessening of the case- 
mortality is exhibited by the 13 alternate control cases receiving the ordinary 
treatment. 

We must, thereforei reluctantly conclude that the serum treatment, as 
judged by these figures, did not affect the case- mortality in the slightest 
degree. 

In three out of the four trials made with Lustig's serum we find that the 
case-mortality of the serum-treated patients is higher than among those receiving 
ordinary treatment. 

The exceptional case is that treated at length In the report forming the first 
of those published in this memoir. From Table II of this report we learn that of 
the category showing the lowest mortality (i.e., those in whom both pulse and 
respiration were slow) the serum group of patients had 46, while the control 
group comprises only 24 such cases. 

Table III of the same report shows that cases without buboes were ** practi- 
cally all fatal/' Of these the controls had 29, while the serum-treated cases 
had only 5. Table V shows that the sex distribution likewise is in favour of 
the serum cases. 

From a consideration of these tables and the details set forth in 
Mn Haflkine's report we must reluctantly arrive at the conclusion, that, judged 
by these figures alone, there is no certain evidence that the serum is efficient. 

The trial made with Temi's serum shows the difference in favour of the 
injected patients to be 0*91 per cent, only, an amount which cannot be regarded 
as of the slightest significance. 

As regards Brazil's serum it seems highly problematical if the 2*85 per cent, 
of the life-saving showm amongst the treated cases can be credited to the effects 
of the treatment. For in one hospital we find that of the serum-treated patients 
ten per cent, more died> while In the others eight per cent, fewer of the cases 
had a fatal termination. 

From the stand-point of clinical evidence, however, there is more hope in the 
outlook. Almost all the clinicians who have reported on the use of seruni in their 
hospitals or in private practice are emphatic that it acts favourably on the course 
of the disease. 

It seems*, for instance, that the serum^treated cases live longer than the 
control cases. 
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The following statement brings this out : — 







AViRAGE 


NUHBGR or 






Kind of serum used. 


DAVS IN HOaPtTAt. 


IN tatal casis in 


AdvaT^tage in 
favour of serum* 












Serum Cas€s, 


Control Cases. 


treated cases. 


Roux 




7"57 


4-19 


3-38 


Lustig 




389 


2"j6 


1-13 


Terni 




3-27 


293 


o'34 


Brazil ^ 


' Maratha Hospital • . ' , 
^ Modikhana „ • . « 


2-56 
3'o6 


225 

4-6i 


0*31 
-2'55 



It is a curious circumstance, as noted by Mr- Haffkine> that serum should 
have the effect of prolonging life, and yet be apparently powerless to affect the 
case-mortality of hospital cases. Perhaps the proper method of administration 
has not yet been arrived at ; for undoubtedly in the case of animals artificially 
infected with plague the serum proves efficacious when given within a reasonable 
time after infection. It is therefore a matter for regret that more cases were not 
treated intravenously as suggested by Dn Roux. Time is everything when 
treating such a virulent and rapidly fatal disease as plague, and it is well to 
remember the results obtained by Martin when working with snake venom. He 
found that the proportion of toxine to anti-toxine necessary for neutralisation was 
approximately the same whether they were allowed to act on one another in a test 
tube before injection^ or were injected separately but simultaneously In different 
parts of the body, provided the serum was given intravenously. When however 
the serum was injected subcutaneouslyp at least twenty times the quantity was 
required to save the life of the animal* The reason for the failure of 
the anti-toxic serum used by Martin^^ when given subcutaneously, was its 
slow absorption Into the system of the experimental animal, due to the 
large size of the molecular molecule of the anti-toxine. Starling^ has shown that 
the walls of the capillaries are relatively impermeable to proteids, and Martin 
has proved that antivenene is a body " of great molecular size " compared with 
proteidst It is, therefore, reasonable to suppose that antivenene and other anti- 
toxines will also be very slowly taken up by the capillaries. 

Other effects attributed to the serum by those who have used it are 
(a) low^ering of the temperature, (b) lessening of rate of pulse and respiration, 
(c) a general improvement in the patient's condition as to physical comfort, and 
a diminution of delirium and restlessness, and (d) disappearance of the buboes 
and lessening of pain in them. 
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In such a virulent disease as plague is In India, these are no small gains, but 
it must be remembered that 60 per cent, of all bubonic cases are at the time of 
admission to hospital septicaemic. It has been urged by certain competent 
authorities (e.g., Roux) that it is quite out of the question to expect to get any 
results with cases far advanced in the disease ^^ and that therefore the alternate 
method hitherto tried in Indian hospitals is not one to bring out the true value 
of serum treatment. 

But perhaps it would be possible to get an experienced clinician to select 
such cases as he deemed suitable for serum treatment and to admit them to a 
separate ward where they could be submitted to the alternate method of treatment 
by an independent observer* 

When comparing the effects of the various sera as described in this memoir, 
it is necessary to remember that they differed much as regards freshness. Thus 
Lustig^s serum being made locally was often used within a few days of separa- 
tion from the blood j Brazirs serum had been kept for six months lin the ice chest 
after receipt in India, and so on. Particulars as to date of receipt and use will be 
found in the detailed reports. 

In view of the somewhat discouraging results obtained among hospital 
patients in India, it seems necessary to commence anew the study of the serum 
therapy of plague. 

This, as suggested by the Indian Plague Commission, should be done by 
studying the action of plague toxines on animals and the blood changes taking 
place in men and animals injected with living plague or its toxines* 

It would be necessary also to find out whether the insusceptible horse is the 
best manufacturer of plague curative serum, Brazil and Haffkine seem to have 
been the only experimenters with serum from animals other than the horse. 
Judged by the effect of serum on rabbits it appears^ that the toxicity of serum 
from various species of animals may be arranged in the following order of 
decreasing virulence, vis.j — bullock, dog, calf, sheep, ass, and horse serum ; but 
it does not follow that this order of toxicity would be maintained in the case of 
man* 



W. B. BANNERMAN, m.d,, b.sc, 

Lieuienani^Qlaneit IM^S*^ 
Director t Plague Research LahoraUry. 
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REPORT ON A SERIES OF 484 CASES OF PLAGUE TREATED WITH 
LUSTIG'S ANTl.PLAGUE SERUM. 

By W, M. HAFFKINE, CLE., 

Direct oT'in'Chtef, Plague Research Laboratory, Bombay. 



THE patients were those received into the Bombay Municipal Plague 
Hospital at Arthur Road, which is under the care of Khan Bahadur N. H. 
Choksy, M.D. (Hon. causA, Freiburg), l.m.&s., Special Assistant Health 
Officer of the Bombay Municipality. T he patients were treated by this officer 
and by Professor Lustig*s assistants, who made the serum in Bombay. 

Those to whom the serum was administered were selected from the patients 
proved to be suffering from plague, who were admitted to the Arthur Road Muni- 
cipal Plague Hospital between the 1st of May 1899 and the 31st of July 1900. 

After the diagnosis had been made in the hospital, every second plague 
patient was at once injected with the serum, while the alternate individuals were 
kept without this treatment and observed as " controls.*' 

In this way 484 cases diagnosed by competent medical men as plague were 
treated with this serum, while 484 cases similarly diagnosed and admitted alter- 
nately with them were observed for comparison, and not given serum at any time. 

All these 968 plague patients were treated in the ordinary symptomatic way, 
the only difference being the injection of serum in the case of half the number. 

The following report is compiled from an examination of the temperature 
charts kept in the hospital and submitted to me for this purpose by order of 
Government. 

The actual clinical data submitted to analysis are those in which the 
personality of the observer plays no part, vis.^ the temperature, the pulse-rate, 
the number of respirations, the situation of the buboes and the ultimate issue 
of each case. 

The general results may be formulated as follows : — 

Among the 484 cases treated with serum there were 55 fewer deaths than 
among the similar number of control cases. 

The first point to ascertain, then, is whether the 484 control patients were 
from the first, comparable in their main features with the 484 serum cases, and 
whether the latter would have had more deaths if the serum had been omitted. 

There are some indications that this may not have been entirely the case, 
as the following illustration will show : — 

From the first table it appears that the mortality in ordinary plague cases 
is greatest among those admitted with a high temperature. The higher the 
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temperature on admission, so much the greater is the mortality. The number 
of serum treated patients, however, is slightly less in the graver categories, and 
more in the milder forms ; though, indeed, the difference is not great. 

From Table II, it is seen that the lowest mortality occurred among patients 
in whom both pulse and respiration were sloi^'; Of these, the serum cases had 
46; the control cases 24, On the other hand, patients in whom the pulse or 
respiration, or both^ were so imperceptible or irregular that they could not be 
recorded, showed the highest mortality ; of these, the control cases had a very 
considerable preponderance. 

Plague cases without buboes, Le^^ septicaemic and pneumonic cases, are 
practically all fatal. From Table III it %vill be seen that the controls had 29 
such cases, while the serum treated cases had only 5. It is evident then that 
among the serum patients there must have existed a group of 24 cases of a 
type milder than these cases without buboes- 
It is found from Table V that the highest mortality occurs in both sexes 
between the ages <5f 21 and 40 ; but it is seen that the control group had 20 more 
such cases than the serum group ; the numbers being 264 and 244^ respectively. 

From the same table w^e learn that the low^est mortality was in males 
below 15 years of age, and of these the treated cases had more than those not 
treated ; the numbers being 63 and 52, respectively. 

As the same individuals figure afterwards in other columns and tables where 
they are considered from other points of view, the effect of the unequal gravity 
of the cases will be seen in the form of a lower mortality in each of the cate- 
gories and sub-divisions In which they are grouped. 

It is impossible to maintain that this uneven distribution of cases, which in 
most instances was quite unavoidable, accounts for the preponderance of deaths 
observed in the control group, for in certain other subdivisions showing a 
lessened but still high mortality , there was a considerable though less prepon- 
derance of serum cases* But it is impossible also to say with certainty how 
many of the excess survivals, if any, are due to the serum. In my original pbn 
of investigation into the efficiency of plague anti-toxic sera, I had foreseen difficul- 
ties of this kind, and, as a corrective, added the postulate that in every instance 
in which a choice has to be made between two patients admitted to hospital at 
the same time, the more severe case be taken for serum treatment and the 
milder one for the purposes of control observations.* 

If the mortality is influenced favourably in these circumstances, a proof is 
obtained it fortiori of the beneficial action of the treatment applied. In the case 
under consideration this postulate has not been complied with. 

• NoTK.^This method wasacttialty carried out by Mr- Haffkme ai Poona in 1897 in some 2m* casei, 
vide Indian Plague Commbsian Report, VoU 1, p. 14, para* 140; also tntroductian, page 10, jn^r^i.^^Ed.) 



3P 

U we admit thai the distribution of patients between the control and serum 
groups was sufficiently uneven to influence, at least partially, the mortality rates, 
we must be prepared to find that it played also a part in the difference shown by 
the two groups in regard to the duration of life in the fatal cases {vide Table 1, 
columns 7 and 1 1), 

It was expected that the favourable effect of a serum injection would 
manifest itself in an immediate or early reduction of the fever temperature. In 
a number of cases this expectation was not fulfilled ; in a large number of others 
the temperature began to go down after admission to hospital without any serum 
injection ; but when we compare the proportions, we find a favourable difference 
attributable to the serum, but perhaps partially also to the better condition of the 
serum cases (Table VI)* 

This initial favourable effect of the serum was unfortunately not maintained, 
for when we consider the temperature chart throughout the patients' illness we 
do not find that the fever left the treated cases sooner than the controls (Table 
VII), or that in the recovery cases the normal temperature Vas reached sooner 
by the serum cases than by the controls (Table VIII), 

A paradoxical result is observed in many of the facts recorded. Thus, 
for instance, femoral buboes gave to the controls a mortality of 7974 per 
cent, ; serum would seem to have " reduced '' it to 5505 per cent. Cervical 
glands appear somewhat less fatal (75'86 per cent.), still the serum was much 
less '* successful " here, the serum cases having had a mortality of 73*52 per 
cent, (Table Hi). 

Similarly patients with multiple neighbouring glands seem to die more 
frequently (mortality of controls 82*44 P^'' cent.) than those with multiple 
scattered and opposite glands. Still the serum would seem to have " reduced '* 
the mortality in the first and '^ increased " it in the two other categories (Table 
III). 

Males are shown in the group under study to recover more frequently 
than females (Table V) ; but under the serum treatment a higher proportion of 
the latter than of the former recovered. 

Among the male control cases the highest mortality is found among those 
between the ages of 21 and 40, while those below 15 years of age show the lowest 
death-rate. The serum would appear to have been very successful with the first, 
and to have failed entirely with the second. 

The temperature of a plague patient has a natural tendency to go down 
towards the morning and to rise towards the evening; one might therefore 
expect that if the serum injection had the virtue of bringing down the temperature, 
this would be more often manifested in the morning temperatures after evening 
injections than in the evening temperatures after morning injections. Indeed in 
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t^e recovery cases this was so ; in the fatal cases it would seeni| on the contrary, 
as if the serum had interfered with the natural morning fall of the fever (Table 
VI)# And so on. 

The above paradoxical cases seem to suggest that in the facts observed 
there were, apart from the serum injections, other factors which influenced the 
course of the disease and the recovery or death of the patients very powerfully. 

Were clinical symptoms actually and effectively improved by the serumj and 
this improvement maintained for the greater part of the illness, this need not 
necessarily have led to an improved mortality rate* I may illustrate my meaning 
by the fact that the injection of water in cholera has a most striking effect on the 
symptomSi probably such as no other operation has in the case of any other 
disease ; the effect on the mortality appears, however, so absolutely negative 
that the injections have been abandoned in practice* 

Similarly, from the analysis of the plague cases treated with Dr* Terni's 
curative serum in the Modlkhanaand Maratha Municipal Plague hospitals, it 
will be seen that the facts recorded present indications of an improvement 
effected by the serum in the clinical features of the disease. Notwiths taxi ding 
this, the mortality rate was 90 deaths in 1 10 serum cases and 89 deaths in 
no controls. 

Considering that the cost of the serum is something like Rs, 60 per patient 
treated (not patient saved), the results obtained so far from the Lustig, Terni 
and Brazil sera are not favourable to a general adoption of the treatment, 

I beg to acknowledge the able assistance given me by Dr» E, S. Winter of 
this Laboratory in the laborious task of compiling from the hospital documents 
the figures reproduced in the tables attached* 
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Analysis of 968 hospital charts referring to 484 paHents treated with Professor 
Lustig's plague curative serum and 484 alternate cases observed as controls, in the 
Arthur Road Municipal Plague Hospital, Bombay, under Dr. N. H. Choksy, between 



May 1899 


and July 1900, 


I. 




















Control casbs. 1 


Treated cases. 






1. 11*^-^ 


i 


"S 


i 


» stay 
»piUl 
death 
ays). 




I 


Below 99° F. . 




15 


Mortalit 
centagi 

Average 
in hospi 
fore dea 
days). 


5.1 
1^ 


II 


Mortalit 
centag 


Average 

in h( 

before 

(in d 




37 


24 64-86 


427 


44 


II 


25-0 


1-68 




i Tempera- 1 
tore: / 


99°— 100-9° 


107 


7« 


66-35 


3-16 


107 


63 


58-87 


7'I3 


1. 

State on ad- ' 


' Patients \ 
whose first 


101**— 102'9® . 


187 


157 


83-95 


2-6o 


184 


138 


75-0 


374 


mission. 


recorded 
tempera- ^ 
lure was— 


103° and' above. 
Total 


153 


133 


8627 


2-40 


149 


ii3 


79-19 


3-13 




484 


385 


79-55 


2*76 


484 


330 


68-18 


3-89 






IL 










Control casks. 


Treated cases. 




"S 


-z 


i 


-J-- 


^ 


•3 


i 


Average stay 
in hospital 
before death 
(in days). 






I. Quick pulse 


4 


ii 




ATeragetta 
hospftal 
fore death 
dart.) 




11 


1" 




226 


186 


82-34 


3'o8 


283 


204 


72*08 


360 






(above 100 in a 






















minute) with 






















quick respira- 






















tion (above 30 






















in a minute). 






















2. Quick pulse 


72 


53 


7361 


285 


Si 


54 


66-66 


7*14 






with slow res- 






















piration ^up to 






















30 in a mmute) 






















3. Slow pulse (up 


23 


14 


6086 


753 


18 


7 


38-88 


7-71 






to 100 in a 




















minute) with 


















/Pulse and 


quick respira- 


















\.--contd. 


1 respiration. 


tion. 




















\ Patients who 


4. Slow pulse 


24 


10 


41*66 


7-15 


46 


12 


2608 


4-58 


State on ad- 


with slow res- 


















mission. 


1 had on ad- 


piration. 




















\ mission— 


5. Quick pulse 
with respiratior 
not recorded. 


3 

1 


2 


66-66 


050 


5 


5 


lOO-Q 


o-io 






6. Pulse not re* 


24 


24 


loo-o 


070 


18 


18 


lOO'O 


o'33 






corded with 






















quick respira- 






















tion. 






















7. Pulse not re- 


3 


3 


lOO'O 


0-50 


3 


3 


lOO'O 


o'i6 






cord ed with 






















slow respira- 






















tion. 






















8. Pulse and res 


• 109 


93 


85-32 


x-54 


30 


27 


90-0 


179 






piration not re- 
corded. 




















484 


385 


79-54 


2-76 


484 


330 


6818 389 





■ 


1 


P 


^^^H 


1 


^M 




^ 






III. 




^^^^1 




* 






COWtROL CASES. , 


CASES. ^^^^^^^^^H 


i 

i 

■3 


JO, 

m 

s 

9 


4 
3 

1 




n 


c 

1 

9 


•3 
e 

3 


S 













sc 


2 


£ 


<^ 


S 


^ 


£ 


^^^^^^^^^H 


^^^^^^1'' 






Present 


455 


357 


7^-45 


377 


479 


3^5 


6805 


^^^^^1 








Single 


384 


230 


80^98 


3' 13 


388 


t86 


6453 


^^^^^H 








M ancillary, single * 


2 


I 


50*0 


1*50 


... 


... 


.•• 


^^^H 








Cervical, single 


29 


33 


75'86 


v6B 


34 


25 


73*53 


^^^H 








Axillary, single , 


93 


81 


868S 


r88 


80 


58 


72-50 


^^1 






Buboes: 


Itisc, single . 


I 


I 


IGO*0 


a3"5<:> 


7 


4 


5ri3 


^^^^^1 




i^icQfitd.) 


Patients an 


Inguinal, single . 


69 


55 


797" 


3-38 


69 


44 


637^ 


^^1 




State on 


whom bu- 
boes were 
found on 


















^^^^H 




Feniorali single * 


79 


1 ^3 


7974 


174 


89 


49 


5505 


^^H 




admis- 


















^^^^^H 




sion. 


admission 
or later on 
tobe— 


Single In other 
situations. 


ti 


7 


63-63 


• 60 


9 


6 


66-66 


^^^H 








Multiple 


171 


la? 


74*^ 


3-96 


191 


140 


73*39 


^M 








Multiple^ neigh* 
bouring 


131 


108 


8344 


3*90 


M9 


115 


7ri8 


^M 








MuUipte, opposite 


30 


ti 


5S'o 


O'QO 


xg 


It 


57*89 


^^M 








Muhiplei scattered 


ao 


s 


40^0 


S'8i 


33 


14 


6o*S6 


^H 








Absent altogetber 


39 


33 


9655 


17" 


5 


4 


8o'o 


10*63 ^^H 








IV. 




■ 




• 




CONTtlOL CASES, 


TtlgATED CAEES* ^^H 


A 

G 


i 


i 






4» 


IS 




h ^M 






f pRlVINTtVX 


f Inoculated • 


1 

B 
3= 


1 


1^ 


111 

< 


s 

3 


1 

i 

E 

a 
3£ 


1 




tl 


5 


45'45 


a*o 


Tt 


4 


36-36 


^H 




l~-^ecntd.) 


INOCULA* 
TION, 






















SUte on 


Patients s 


















^^H 




admis- 


wtio bad 


















^^^1 




510 n« 


been pre- 


















^^^H 






^ viously — 


Not inoculated , 


473 1 


380 


80-33 


271 


473 


326 


68-93 


^^M 












1 



34 









V. 






















CONTHOI. CASES 




Treateo casks. 


1 * 


A 


1 


1 


a 




i 


II 


■*■ 


■# 


i 

*** 


! 




1 


1 


C3 
U 

s. 


CO 

11 


- 










>i 


^J^ 


© 


a 


>v 


"■0 




- 


\ 


1 




II 


1 

3 




1 


1 






K 


z 


E 


<'*' 


z 


^ 


s 


<'^ 






Males . 


354 


278 


78-53 


271 


351 


343 


68-94 


3-88 






Up to 15 years of 


5= 


30 


57-69 


i'4i 


63 


37 


5S73 


3'4I 






age. 


















'■ 




16 to 20 


64 


so 


78'I3 


302 


60 


45 


75*0 


S"3i 






21 to 40 


213 


178 


83-56 


262 


189 


no 


68-83 


3"3o 


-i 




Above 40 


25 


20 ' 


8o-o 


462 


39 


30 


7692 


5*40 


- 




Females 


130 


107 


8a' 30 


2-62 


133 


88 


6616 


3-S8 






Up 10 15 years of 


51 


40 


78-43 


3*67 


39 


30 


51-28 


4*80 




Sex, Age, 


age. 




















Cfiste, Na- 


16 to 20 


19 


IS 


70-94 


ri6 


21 


14 


66-66 


5*25 


l-'iconid.) 


tionality. 
























3tt0 40 


51 


45 


88-23 


3"ia 


5S 


39 


7009 


376 


State on 


Among the 




















ad tn i 5- 


pa 1 1 e n 1 9 
there were 


Above 40 


9 


7 


77'77 


rga 


18 


15 


83-33 


173* 


iton. 






















i 


Hindoos 


410 


330 


80-48 


2-46 


4o3 


284 


69-58 


3-SI 




Low caste Hindoos 


HS 


III 


76-55 


t'95 


>34 


85 


63-43 


3'45 






Other Hindoos 


305 


319 


82-64 


2"31 


^?4 


199 


73-62 


409 


» 




Mahomedans 


27 


30 


7407 


7*15 


31 


14 


66-66 


3^46 






Goanese and Native 


37 


V 


72-97 


172 


37 


20 


54*05 


4"40 






Christians, 


















i 




Parais . 


6 


5 


83-33 


6*30 


8 


6 


75'o 


2-0 






Europeans atid Eu- 


4 


3 


7S-0 


066 


10 


6 


6o'o 


4*So 






rasians. 



















VI. 



II. 

(condition of pa- 
tients after 6r8t| 
application of 
treatment and | 
of their con- 
trols. 



Serum Cases. 



Number of patients with an admission 

temperature of 100° F. and over, 

^ who were treated with serum 

immediately on admission and 

recovered. 



* Morning admissions 

t Evening admissions 

Total 



52 
41 



93 



B. 



Number of A whose temperature 
came down after the first injec- 
tion of serum and did not 
again reach the level of admission 
temperature. 



18 
21 



39 



C. 

Percentage of 
B.toA. 



34-61 
51*21 



41-93 



00 Morning admissions* those patients whose first temperature was taken in the morning, 
(t) Evenmg admtssions«tho0e patients whose first temperature was taken in the evening. 
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Serum Cases^canid.. 




A. 

. Numbef of patjanti with an admitsiqn 

temperature of loo** F- aod ov»f, 

who wtre treated with serum 

immediately on admfsiofi and lived 

for more than 34 liour^ but 

eventually dird* 


Number of A who^ temperature 

came down after the firtt injection 

of serum 3.nd did not again 

reach the level ol admt^ion 

temperatuie* 


percentage of 
H. to A* 




M orp t ng ad tni ssio ns * 
Rvcning admissions , 

i Total 


107 

54 


8 


32*43 
14*81 


• 


t6t 


3a 


1987 


Condition of pa^ 
tients after first / 
Application of 
treatment arid 
of chdr con- 
trols. . 


Control Cases. 


A. 

N limber of patienti with &.n nd mission 
temperature of 100'' F. and over, 
and who cventualLy 
recovered. 


B. 
Number of A whose temperature 
came down within 24 hours of 
admission and di4 not a^ain 
r^ch the lev^l of admis- 
sion lemperatiirep 


C 

Percentage of 
6, to A. 


Morning admissions * 
Evening admissions . 

Total 


44 
26 


9 
1$^ 


2tv4S 




70 


39 


31-4^ 




A. 

Number of patients with an admission 

tcmperMure of loo"* F.and over^ wha 

Lived for more than 24 hours 

after admission but 

eventuiUf die«^. 


Number of A whose temperature 

came down within 34 houri of 

admission and did ni>t again 

reach the level of admission 

temperature. 


Perceot^c of 




Morning admissions « 
Evening admissions . 

Total 


107 
79 


15 
=4, 


I4*0t 
30*37 


i 


186 


39^ 


20*0 



VIK 





♦► 




COHTBOL GA5£S. 


Tat A TED CASKS.. 




«I 




4} 


H ■ 


3 




^ 


£1 £ 






k 


s 


i» 


K 


-28 


B 


^ 


5 


'1 




t- 


1 


ft 
E 

3 


•3 

E 

a 


1 
«! 

It 



111 


a. 

*o 

e 


B 




c 

s. 

1 






Tecnp^'ature : 


. (a) Within 34 

hours. 


ss 


Z 


S 


< 


z 


2 




339 


381 


63*92 


1-87 


334 


a46 


7y93 


a'44 




Patients admit- 






















ted with tem- 




















11L 


perature of 99P 
F. and above. 


(b) Later thdn 

24 hours. 


loS 


Bo 


74'o7 


5-48 


u6 


;3 


6a^3 


9*03 


Condition, 
during' 


in whom the , 


(1 treated reco- 


















temp erattire, 
after the first 


very case count- 














1 




ed in ** within 


















tr e a t- 


appHcation of 


24 hours,^' as 


















ment* 


treatffieni (or in 
controls after 
a d m I s ston), 


the record 
shows doubtful 
return.) 




















reached maxi- 


Proportion of (6) 


31-86 


It* 


»*t 


*i« 


35"8o 


.** 


.M 






mum — 


to(ii). 


p.cent. 








p. cent* 









r 3 
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VIIL 

Temperature of twenty patients who recovered (treated and controls) who 
had the highest admission temperature, and average interval between the first 
application of treatment or admission to hospital and the time when temperature 
became for the first time permanently normal :— 



/ 



i 

bo 
c 
•n 

9 









Control casbs. 



Number 

of 
patients. 



Admission 
temperature. 



105**— 105'gP 



io4*'—io4'9° 



99 



103®— los'g** 



Number of days after 
admission in whicb 
normal temperature 
became permanent. 



M 
9i 



13 

36 
II 

14 
24 
26 

8 
19 
2 
4 
II 
73 
»5 
»7 
20 
II 
12 
"7 
34 
33 



Sbrum casbs. 



Number 

of 
patients. 



Admission 
temperature. 



loi*— ios*9* 



104®— io4'gP 



Number of dajs after 
admisstOQ in which 
normal temperature 
became permanent 



103®— IQ3*gP 



ft 
99 
»» 
t» 
ft 



3 
22 

26 

12 

9 

as 

44 
IS 
14 

47 
41 
41 

I 

14 

I 

35 

2 
16 
33 
39 



Average interval 



19-95 



Average interval 



ai-os 
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REPORT ON A SERIES OF no CASES OF PLAGUE TREATED WITH 
TERNTS ANTI-FLAGUE SERUM. 

By W. M. HAFFKINE, ca.E.| 
Dirtctar-in-Chuf^ Plague Restarck Lab&raUry, 

AND 

C. T, COSTELLO, M.8., BXh., b.A- (Dublin), 

Attachid io tha Laboratory, 



THE patients treated were those admitted to the Modikhana Municipal 
Plague Hospital, Bombay, between November 1902 and July 1903. This 
hospital was under the charge of Dr, D, A. Turkhud, M.B,, c.M. (Edin,), and the 
ordinary symptomatic treatment of the cases was carried out by him. 

The serum employed was supplied by Professor Terni of Messina and sent 
for trial through the Secretary of State for India. It was sent out in 10 c.c< 
bottles, which Is presumably the average dose to be given at one time. In reply 
to an enquiry Professor Terni informed one of Us (W, M, Haffkine), that he 
considered the application of his treatment to some 300 patients Would prove 
its utility, and accordingly sent the requisite amount of serum for this purpose ; 
t?i>.| 1,500 bottles, or an average of 5 bottles, or 50 c.c, for each patient Four 
patients received less than this amount {vide Table V) because they died before 
the full quantity could be administered ; 42 received 50 ex. or the prescribed 
amount { and the rest (65) were given more than this quantity, receiving from 
60 to 130 c.c. or above. All were injected hypodermically. The injections were 
carried out by one of us (C. T, Costello) at the hospital and he also watched 
the patients and compiled the returns from which the subsequent analysis was 
made. 

The method of selecting the cases was the alternate plaoi modified as 
follows t — 

Every alternate patient was treated with Temi's serum unless he— 
(a) objected to such treatment, 
(*) was manifestly convalescent, 
{c) was manifestly moribund, or 
{d) was proved to be suffering from some disease other than plague* 
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The number treated with semni was in, and the number admitted alter- 
nately ftith them was 1 1 2* The hundred and twelfth patient (who recovered) 
not being required, is omitted from the subsequent analysis. Further, the chart 
of control patient No. 105 having been mislaid in the hospital, it is necessary 
to omit the corresponding serum -treated case- The number dealt with below 
is therefore reduced to 1 10 cases in each categoiy. 

When patients coming under the headings {a), (A), (r), (rf)i noted above, were 
received, they were passed over, and the next admission taken for treatment 
with or without serum, as the list demanded. 

The following is the general result of the analysis of the tables below. 

The mortality in the two groups was practically equal, £e., 89 deaths 
among 1 10 cases treated with serum, 90 deaths among 1 10 not so treat ed- 

The serum-treated cases lived on the average about 8 hours longer than 
those not treated, vide Table K 

The good effects one would expect from an early administration of the 
remedy are not consistently apparent in Table I. 

Similarly inconsistent results are seen in Table If* where patients are grouped 
according to the apparent severity of the disease. The serum appears to have 
benefited the severer cases, bat not those of a milder type. 

Taking the first recorded temperature of the patients as a guide, it is found 
in the control j^toup that the higher this is^ the greater is the death-rate among 
them* But the serum showed most success in those with a temperature between 
101** and 1 02 "9^ F., and least in those whose temperature on admission ranged 
between 99^ and 100*9°. 

There is no such inconsistency when we consider the patients from the 
point of view of the pulse and respirations recorded on admission. 

The figures referring to the presence or absence of buboes or their posi- 
tion are small^ but where they are considerable (single axillary, femoral or 
inguijial buboes), the result is not consistent. The groups to which the less 
fatal cases belong do not show improved results under serum treat* 
ment. 

lo the table setting forth the age-distribution, the control cases show the 
greatest mortality in those above 25 years of age, but it is just in these cases 
that the serum seems to have had best effect, while in patients below that age, 
where the untreated cases had a lessened mortality, the serum seems to have 
(ailed* 

From Table III it seems that the first application of serum had some 
effjsct in reducing the temperature and pulse-rate within 04 hours after admission; 
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but unfortunately the mortality appears higher among the treated than among tlie 
controls. The injections appear also to have reduced slightly the number of 
respirations per minute. 

Table IV shows that the injections tend to reduce the temperature, pulse 
and respiration at an earlier date than in the case of the controls, though the mor- 
tality is not favourably affected. 

Table V shows that the results are not improved by increasing the initial 
dose, nor by increasing the total amount of serum given. 

Those receiving more than 20 c.c. show the highest mortality. There is 
thus no reason to suppose that better results would be obtained by giving doses 
larger than those recommended by Professor Temi. 

In the year 1904 observations were made on 16 cases of plague admitted 
to the Maratha Plague Hospital of the Bombay Municipal Corporation. 

These were treated hypodermically with Terni's serum in large doses, 
several hundred c.c. being given in some cases. A similar number of pla^^ue 
cases admitted alternately with them were observed as controls. 

The results are shown below : — 





Number. 


Deaths. 


MorUlity per cent 


Serum-treated cases • . « • 
Control cases 


16 
16 


12 
II 


750 
6875 



46 



Analysis of S20 clinical charts referring to no plague patients treated with Professors 
Term and Bandfs curative serums and no alternate cases observed as controls^ in 
the Afodikhana Municipal Plague Hospital^ Bombay^ under Dr. Turihud, bettdeen 
November 1902 and July ipoj. 

I. 



L 

Prmoui Wti&ry, 

patients who stated 
they had baen ill 
before admisston 
for— 



One day « 

Two days 
Three days , 
More than three days 
An unknown time 

Total of patients admit- 
ted. 



Control casks. 



TRSAT&D CASESb 



"T 



I 






28 

34 
7 



no 






8 
36 

23 
26 

7 



90 



o 



80 

83-87 

82M4 

76^47 

100 



8r8i 



> o 



3*25 

2-76 

4*05 
1-50 



293 






3 

34 
18 

43 
7 



^ 



iS 

a 

SI 



5 

3^ 
7 



110 



89 



62*50 

88-23 
6rii 

837* 
100 



60-90 



1^ 



<»2 



1*30 

3*54 
2*64 



J^7 



IL 







COKTROL CAitS, 


% 


Triai 

■5 


ran CAsaa 

d 






•s 


i 

1 

•5 


i 


1! 


1; 






A 


1 


1 






1 


^ 






^ Drowsy, Coma- 


S£ 


^ 


s 


< 


2 


z 


£ 


4^^ 


11, 1 


19 


19 


lOO'O 


r^ 


u 


31 


8rso 


r7« 


state on admission. ' 


tose or un- 


















— * 


conscious. 


















Geiicfm] condition or i 


Not in above 


9» 


71 


7803 


336 


86 


68 


79'o6 


374 


patients, [ 


, condition. 


















Patients who had on 


' Below Qg^'F. . 


6 


6 


100 


3'33 


11 


8 


737a 


4-iS 


g^O_IO0'9*> , 


20 


»5 


750 

78-84 
87-09 


310 


»2 


19 


86^3^ 


^H 


admission a tem- 
perature of— 


lOl'— 102*9* ■ 
103'— lOi'Q*' . 

, Above 105* 


53 

31 


41 
37 


330 
3-39 


44 

39 


33 
'5 


75'«> 
86-30 


3^66 
3*oa 


t 


t 


100 


o'SO 


4 


4. 


too 


3-62 




Total 


110 


90 


8181 


2-93 


no 


89 


80-90 


3*37 


PttJie*rfttc. 


" go and below , 


3 


3 


100 , 


575 


3 


1 


So'o 


o'so 


Patients *^hose pulse 


91— ISO 


64 


50 


7tJ-i2 


3*30 


53 


41 


7r3S 


4-86 


on admission was, 


121—150 


41 


35 


8536 


3-aS 


51 


43 


84*3" 


r8i 


per minute— \ 


, Above 151 


3 


3 


100 


3*0 


4 


4 


100 


3"3S 




Total 


ito 


QO 


8r8i 


2'93 


no 


89 


80-90 


3't7 


Hcapiraaon. 


35 and less 


70 


57 


81*42 


3'07 


77 


60 


77*9* 


3"59 


Patients whose res' 




















piration on ad' ■ 


36-50 - 


36 


30 


83-33 


2-So 


33 


39 


S787 


r87 


mission was, per 




















ininut«^ \ 


Above 51 


4 


3 


75"o 


166 


i<« 


„, 


*t. 


■•■ 




Total 


no 


90 


8 1 -81 


^"93 


no 


89 


So 90 


3'37 



41 
II — contd. 



Staff en Admission 



Btiboes. 
Patients in whom \ 
bnboe^ were found, 
on admission, or 
latCTt to ~ 



Pr^ent 

Single 

Maxillary, single 

Cervical, ^j 

Parotid „ 

Axillary „ 

[nguma „ 

Femoral ,, 

In other situa- 
tions single. 

Multiple , 



Sexp t^, cajtc, and 

iwttoiuiljtj. 
Among the patients^ 

there werc*^ 



» neigh- 
bouring, 

q opposite 

,y scattered 

Absent altogether 

Males « • 

Femates • 

Up to to yean 
of age. 

11-25 

36—45 years of 
age. 

Above 45 

Hindus , 

Mahomedans . 

Goanese and 
Native Chrit* 
tians. 

ParsLs 

Europeans and 
Eurasians^ 



COKTiOL CJ^SRSL 



TaSATSO CASES* 



s 

a 



97 

2 

7 
I 

31 

i3 

ai 

a 
>S 

t 

5 

>3 

go 

30 

8 
6t 
3» 

75 
IS 
17 






5 

e 

2; 



Si 
66 

3 

7 

I 
i8 
II 
36 

I 

15 
9 

I 

5 

9 

73 ! 
*7 

5 
48 

34 

3 
6f 

13 
16 



u 
I; 

B 



8350 

tfo'43 
100 
100 
100 

S571 

6i'ti 
83-87 
50 

100 
100 

100 

too 
6923 
Fo'ii 

63*50 
78-68 

89*47 
soo^o 

81-34 
80X) 

9411 
3333 



e w 
I- 

1^ 



295 

3 '40 

a75 

rso 
2-05 
2*40 
3 17 
0*0 

5*33 

3*^8 

ro 

g-gO 

3'6i 

304 
2*50 

170 

3'34 

3*58 

T$Q 

a'54 
4'87 
315 

o*so 



J 

w 



103 

5 
I 

36 
13 

3^ 

36 
17 

3 

7 

8 

103 

8 

5 

59 

39 

7 

74 
13 
31 



i4 
E 

as 

83 
5<? 



5 

o 

19 

ti 

34 



16 

a 

5 

7 

83 

6 

4 
48 
3a 

5 
65 

9 
IS 



5 

u 



80^39 

77"63 

100 

o 

73*0; 
9i'66 
75'o 

88*46 
94-11 

100^ 
71*41 

srso 

8r37 

750 
80-0 

8i"35 
83-os 

71-41 
87-83 
6933 

71*43 



S-3 



1^ 



3^2+ 
3-65 

fr30 

1% 

195 
3*64 

5'i9 

3*33 
1*35 

it*o 

4*35 
330 
3*91 
77S 

3'3t 

3^ 

3"23 
i^ 

4^3 
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III. 



CONTROt. CAttiS^ 



Treated Cases* 





i 

a' 

1 


it 

n 


1 

1 


>> 


is 


1 
1. 

1 


5 

ii 

as 
11 


1 
1 

a 
Z 


1 

1 


* 


111. 






















fit^t applic&iton of inat' 






















Deration of Life* 






















Died within 24 houra of ad* 


18 


16-36 


18 


100*0 




19 


1727 


19 


lOO'O 


■ <■ 


Lived for more than 24 

hours * 1 < « 4it»«4 


92 


83-63 


73 


/SaS 


n» 


91 


8372 


70 


76-93 


**t 


Ttinpef&ture. 






• 
















Total admitted with loo*' F, 
and over, who lived for 
more ihan 24 hours • „«*« 


83 


■<>* 


64 


7r*o 


• ■« 


79 




63 


79-74 


tww 


Patients admitted with / Increase « 
temperature above loa** 1 
F, in whom the next f Decrease , • 
te m per a tu re record ed : 
after treatment (or in \ Stationary con- 
controls, after admis- 1 dition . • 
sion)j showed — \ 


38 

4 


49-40 
4578 

4-81 


36 

26 

3 


srso 

63*43 
50-0 


«-5 

'•s 


33 
46 

I 


40-50 
$8*22 

rae 


28 
34 

t 


8750 
73-69 

lOD'O 


i-g 

l«ir 


Pulse, 






















Total admitted with pulse 
above ico a minute, who 
Uved for more than 24 
hours . , . • 


86 


■ •« 


63 


79-06 


ttw 


84 


••■ 


by 


79-76 


*»■ 


Patients admitted with / Increase . 
pulse aboveiooamtnute, t 
m whom the next num- f Decrease i 
ber recorded after ( 


SI 
as 


59'3D 


4a 
19 


87-85 


14 
16 


36 
39 


42'97 
46*42 


33 

28 


88-88 
71-79 


15 
12 


treatment (or in con* Stationary oon- 
trolsj after admission) dition * 
showed — 


7 


813 


7 


I0O*0 


... 


9 

1 


10*71 


7 


77-77 


1 
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COKTROt CAS&9, 


TaaATED CAtES. 




a 

a 


is 




B 


1 

1 


1 
a 

ill 

ll 


E 


IS 
11 


i 

J 


ti 



4" 


ni^-emid. 


















Condition 0/ pat tints qfigr 
first afi plication 0/ tnat- 
ment — contdl< 
























Resptmtiosi. 
























Totat admitted with more 
























than 28 a minute who 
tfved Tor more than 34 
























hours . . . , 


...,,, 


86 


.•, 


68 


7906 


... 


85 


... 


68 


?00 


... 


Patients admitted with / 
more than 2% tn a J 


Increase . 


49 


5«-97 


43 


8571 


6 


47 


5S'29 


41 


87-33 


s 


minute m whom the / 
next number recorded / 


Decrease , , 


10 


34*88 


21 


700 


5 


31 


J<S"47 


33 


7419 


4 


after treatment (or in \ 

corttrolsj after admission) 1 
showed^ \ 


Stationary con- 
dition . 


7 


S-13 


5 


71-43 


... 


7 


3-23 


4 


Vi4 


••• 
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COHTSOt CASSS. 


Treated ca^is. 
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& 


i 


3 




& 




.J 

8.^ 


J 


3 

e 




11 


M 

8 


2 

1 




B 


JS5 


•3 

£ 

a 


1 


H 

9 




B 

3 


5 




^ 


^ 


s 


?: 


H-^ 


2: 
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IV. 


















Condition 0/ paitgnts 


















throughout the tr$at* 


















Total 


57 


•«* 


38 




63 


„. 


44 


^*. 


TemperAtare. 


















Patients admitted 
with lemperature 


' Within 34 hours 


"5 


36*31 


9 


6o'o 


34 


ii'09 


ts 


61*50 


above loo* F., who 




















lived for more than 




















48 hours, and In 




















whom the tcm-/ 
perature after the\ 


































first application of 




















treatment (or, in 




















controlsi after 


Later than 34 


















admission), reach- 


hours , « 


43 


7.1168 


39 


69"«4 


39 


6i*9Q 


39 


74-3S 


ed maximum. \ 



















m t 
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Control cases. 



tV—c&nid, 

* Condition of patients 
throughout the treat* 
ffuni — contd^ 



Total 



PdIm. 

I'atients admitted / WHhin 34 hours 
with pulse above | 
100 in A minute, I 
who lived for more | 
than 48 hours, and/ 
hom the 



in 

number after first 
application of 

treatment reached 

maximunn. 



24 



Resptratioo. 

Tatient 5 admit ted 
with more than 
»8 per minute, who 
Jived for more 
than 48 hours, and 
in whom the nnm* 
ber recorded 

after first applica- 
tion of treatment 
reached maxi- 



Tempera turn* 

■patients who ulti- 
mately recovered, 
and WTLO after their 
temperature had 1 
reached normal, { 
had a secondary 
rise to above gg'r- 
within a fortnight 
of their admission* 



Later than 

hours » 



Total 



Within 24 hours 



Later than 
hour^. 



1 



B 



59 



5» 



60 



54 



|S 



B 



»35S 



86'44 



Io*o 



90*0 



45*© 



38 



4* 






zrso 



7450 



33'33 



Treated casbil 






64 



>3 



51 



63 



II 



40 



74-07 



"8 



I 



as 



2031 



79*68 



1746 



52 



J 



I 

2: 



40 



I 

1 



4fi'l5 



78'43 



45 



83'53 



28*57 



39 



54'S4 



75'o 



■■• *■• 



45 



Highest temperature, pulse, and respiration of all recovery cases (Treated and Controls). 



^C^ndiii&n of patUnU ihrough* 
out th$ treatment ~c<ync\d~ 



Tempemtiirt ~ £oneld. 

The highest temperature, pulse 
and resplfation recorded in I 
discharged patients. 



Average 



Control casks. 



HitfHert 

temperature 


Hlgtittt 
pulie. 


loS'o 


'51 ' 


ior6 


158 


ioj6 


180 


10 rs 


160 


998 


104 


IC36 


J26 


103-8 


146 . 


loa'6 


lis 


104*0 


164 


lot'S 


138 


loro 


133 


iQr6 


134 


104*6 


1 50 


104^ 


158 


1030 


128 


ioy6 


140 , 


loi-S 


I30 


104-4 


134 


I02'0 


108 


io2'a 


I30 


,** 


ba» 


I02-8 


•38 



Hig%est 

rcBpiratioti, 



5a 
40 
60 

44 
45 
4^ 
40 

30 
40 
AO 

34 
40 

45 
44 
34 
48 
32 
40 
23 
52 

41 



TUBATSD CASES, 



Highest 
Umperatare. 


Highest 


1030 


14a 


99*Q 


134 


98*8 


104 


103'4 


104 


»oy5 


140 


103-8 


126 


104'6 


12S 


104-0 


140 


jor6 


126 


103-1 


120 


1036 


134 


1026 


140 


1030 


112 


J 03-6 


140 


100*4 


116 


100*6 


108 


102*0 


120 


J044 


140 


1036 


124 


1040 


I4S 


102^4 


ltd 


1026 


127 



Hi^Kttt 
lefpiratiofli 



40 
aS 

33 
48 
30 
36 
4t 
40 
40 
46 
40 
36 

3fi 
2$ 

30 
37 
4t 
34 
40 
38 
3? 



Doses of serum injected. 



Initial doK giveiu 


Total number 

of 

patients. 


Deaths. 


MorUlity 
percentage. 


Average stay 

in hospital 

before death 

(in dajfi). 


Recoveries. 


Average stay 

inhospitaf 

beioredia- 

chaiye On 

dajra). 


ID ex. • • • 

ao M ... 


4 
19 


3 
14 


75*0 
73-68 


4-l6 
5-03 


I 
5 


98 
40 
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Doses 0/ serum injected^ 


contd. 






1 

Initial dose given. 


Total number 

of 

patients. 


Deaths. 


Mortality 
percentage. 


Average stay 

in hospital 

before death 

(in days). 


Recoveries. 


Average 8t«y 
in hoepiUl 
before dis- 
charge (in 
days). 


25 cc. . 

30 „ ... 

40 „ . • • 

SO n ... 

60 „ . . . 
100 „ ... 


I 
56 
20 

3 
6 
I 


••• 

45 

17 

3 

6 

I 


••* 

8o-35 
85-0 

lOO'O 
lOO'O 
lOO'O 


••• 

2*96 
4-29 
0-33 
0-41 
0*16 


I 
II 

3 

••• 


66 

4I-5* 
6o'o 



A mount of serum injected. 



Amount of serum given. 


Total number 

of 

patients. 


Deaths. 


MorUltty 
perceoUge. 


Average sUy 
in hospital 

before death 
(in days). 


Recoveries. ■ 


Average stay 

in hospital 

before die- 

ciMrgefio 

days). 


20 ex. < 




3 


3 


lOO'O 


0*50 


... 


... 


30 n 




I 


I 


100*0 


0*50 


••• 


••• 


50 »» 




42 


33 


78-57 


4-09 


9 


50*64 


60 „ 




6 


6 


1 00-0 


0*4^ 


••• 


••• 


70 n 




3a 


26 


8r25 


2*61 


6 


39-0 


80 „ 




5 


2 


400 


1-25 


3 


6ro 


100 „ 




6 


5 


83-33 


1*90 


X 


43'o 


no n 




I 


I 


lOO'O 


0*50 


••• 


••• 


lao „ 




9 


9 


100*0 


4*11 


••• 


••• 


Over 130 c c. 




5 


3 


6o'o 


I2'0 


2 


28*50 
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REPORT ON A SERIES OF 70 CASES OF PLAGUE TREATED WITH 
BRAZIL'S ANTI-PLAGUE SERUM. 

Bv W. M, HAFFKINE, CLE., 

iHfict&r'in*Chiift Plague Research LaboraiQry» 

AND 

W* G. WEST, M,R.c*S. (EngOj l.r.c.p. (Lond.), M,D. (Geneva), 
Attaeksd i^ ike Lob&rahry. 

THE serum used in this series of cases was prepared by Dr. Vita! Brazil, 
Director of the State Sero-therapeutic Institute of San Paulo, Brazil, 
and sent out for trial by the Secretary of State in August 1903* 

The serum was supplied in sealed test-tubes each containing about 20 cx» 
Of these, 600 were received and stored in an ice-box till February, when a 
sufficient number of patients began to come to the hospitals* The patients 
treated were those admitted to hospital between the 10th of February and the 
end of March 1904, Fifty were treated in the Maratha Municipal Plague 
Hospital (in charge of Dn N. H. Choksy) and 20 in the Modikhana Municipal 
Plague Hospital (in charge of Dr. D. A. Turkhud), These medical men were 
responsible for the ordinary symptomatic treatment, which was used for all 
cases whether or not they also received the serum treatment. 

Every alternate patient received serum treatment, the others being kept to 
serve as controls. In the Modikhana hospital, which received a somewhat 
different class of patients, several (79, with a subsequent mortality of 67'! per 
cent.) refused to undergo the serum treatment. In such circumstances the 
serum was offered to the next patient admitted until one was found willing to 
undergo the treatment, when the next case was taken as a control case* This 
did not disturb the experiment to any extent ; but more difficulty was found with 
patients admitted with no definite symptoms of plague* These had to be kept 
separate till a definite diagnosis was arrived at. The procedure was thus the 
same as in the trial of Terni's serum (vide p. 37). 

The serum injections, which in all cases were hypodermic, were given by 
one of us (W. G. West), who was likewise responsible for the correctness of the 
history of each patient, as observed by him at the hospitals. 

The initial dose injected was 40 cc. in all the cases (20 In number) treated 
in the Modikhana Hospital, while in the Maratha Hospital two cases received 
20 cc, six received 40 c.c, while the remainder (42) got 60 c*c. The doses 
were repeated once in 24 hours, so that those who lived for some time, or 
recovered J received as much as 340 to 360 ex* in some cases. This method 
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of administration was generally in accordance with the instruciions sent hy 
Dr. Brazil. 

The tables below show the results obtained in the two hospitals :— 



MODI KHAN A HOSPITAL. 



No, of patients. 


Deaths, 


Percentage of cnoftality. 


Serum* treated 
Control cases 


• ■ 


- 20 

. 30 


»7 
'5 


85 
75 


MARATHA HOSPITAL 



No. of patients. 



Semm'treated 
Control cases 



Dralhs. 



Percentage of mortality. 



The small difference in these results, in one case in favour of the controls, 
and in the other in favour of those treated with serum, would appear to be 
accounted for by the chance inclusion (Table 11) of a few more serious cases 
on the one side than on the other. 

In both hospitals the serum appears in several cases to have acted by 
reducing the temperature and pulse -rate within the first few hours after admis* 
sion. In the Maratha Hospital the rate of breathing was reduced also in some 
cases. In the Modikhana Hospital these cases showed a greater mortality than 
the control cases, while in the Maratha Hospital the contrary was the case. 

In both hospitals the fatal serum cases lived longer than the fatal control 
cases. In the Modikhana Hospital, where the serum-treated cases showed a 
higher mortality than the controlsf they lived on the average 2*55 days Jonger. 
In the Maratha Hospital, where the serum-treated cases showed a lower morta- 
lity than the controls, they lived on the average only 7I hours longer* 

As regards the few recovery cases, the normal state as regards temperaturei 
pulse and respiration was sooner attained in the case of the serum' treated cases 
than in the controls in the Modikhana Hospital, while in Maratha Hospital the 
reverse was the case. 

The type of case admitted to hospital during the time of trial of the serum 
was severe, but the above does not warrant us in ascribing to the treatment 
any measure of influence on the course of the disease. 
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'Analysis of one hundred hospital charts ref erring to 50 patients treated with Dr^ 
BraBits plagiie curative serum and 50 alternate cases observed as controls in the 
Maratha Municipal Plague Hospital^ Bombay^ under Dr. N. H. Choksy, in 1904— 
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- 


Control cas£& 


TillATtD GASSa. 


* 


1 


1 

z 


f 


% 




of 


1 
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•3 
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1 


: 111 
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1 


■a 



1 


5 -3 

111 


I. 


I 





p>* 


m** 


I 


1 


100 


2-00 


Prem^us History. 


a days 


10 


9 


^ 


363 


13 


10 


83'33 


3-8o 


PMientswho stated 


3 days . 


13 


•3 


100 


366 


t? 


iS 


83-33 


3-43 


they had been ill ( 




















before admission 


More than 3 


















for— 


days. 
An unkfiovrn 


19 


16 


84*31 


2-13 


16 


la 


So 


309 


*■ 


time. 
Total of patients 


7 


7 


too 


r2i 


4 


3 


75 


i'36 




















■ 


admit tedp 


SO 


45 


90 


3-35 


Sti 


.+• 


83 


a-56 



II. 



* 
e 


' Moribund 


Control Casks. 


Tkeated casse. 


t 


1 


B 

p 


1 
1 

(X 


Si 


1 

"B 

1 

TO 


J 
1 


1 




* 


10 


10 


too 


*ss 


10 


too 


•so 


II* 


Neither moribund 
nor convalescent 


40 


35 


87*50 


3-8 


40 


31 


77-So 


^46 


StaU on admimoH, 

^ 

Getsena coiiditioa of 
pmtieaU- 




















Drowsy, coma- 
tose or un- 

conscbus. 


31 


2t 


too 


3'47 


33 


19 


86*36 


3' IS 




' Not in above 
condition. 


19 


14 


73^3 


3-43 


Id 


13 


66-66 


r3« 



so 
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TRtATKO CASta 
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IS 

w 

it 

E 

2: 


1 


4J 

8 

2, 


if 


B 


i 

8 

9 
2: 


a 

K 
t; 
& 

w 



< 


ll--com(ti. 














Siaii fitt admissi&H— 


' Below 9^ F. 


*** 


-* 


*•. 


*» 


4 


3 


50 


0*3 


contd. 


99 — ioo*gP 


7 


6 


8571 


3'3:^ 


7 


7 


100 


3'31 




toi— loa*5^ 


»9 


le 


84*31 


275 


19 


16 


84^1 


3-40 


Patients who had, on 
sdmistbn^ a tem- 
perature of*- 


103— 104*9* 
, Above 105* , 
Total 

^ go and below . 


31 


31 

3 


9545 
100 


2'|6 


20 


16 


80 


3-93 

■■»■ 


w 


.., 


.<. 


,- 


... 


... 


... 


... 


,.• 


Ptitie>rate. 


>w« 








3 


t 


50 


•»» 


Patients whose pal se, 
on admission^ waftpi 


91— lao . 


35 


31 


84 


331 


30 


16 


80 


4aS 


per mltiut«w^ 


131-I5P* 


23 


33 


95*65 


3*36 


23 


t8 


8r8t 


r97 




^ Above 151 
Total 


2 


3 


too 


'50 


6 


6 


100 


*66 




»i« 


,- 


„< 


.*. 


»** 


*» 


f M 


.,. 


Retpintien* 


















Fatiems whcse re- 


/ 31s and less 


H 


19 


79*16 


3'44 


30 


33 


7333 


rn 


spiration, on ad- 
mtssioRi waSt per J 


36—50 . 


26 


36 


100 


3M9 


30 


i9 


95 


3*0S 


minute^— 


1 Above 51 
^ ToTat 


.» 


**4 


-. 


,,* 




i-. 


,,. 


... 




„. 


.i* 


-* 


*,, 


..♦ 


*„ 


... 


... 




^ Present • 


50 


45 


90 


2*25 


50 1 


41 


82 


356 


Buboes. 


Single 


13 


to 


83*33 


2 '20 


8 


6 


75 


333 


Patients tn whom 

buboes were found, 
on admtssion^ or 
later, to be— 


Maxillary, single 
Parotid ^ , 
Cervical „ , 


»#4 


,.. 




.» 


•*• 
3 


3 


100 


4 




Axillary » . 


9 


S 


S8<sa 


3-25 


5 


3 


60 


3 




Iliac ^ . 


1*. 


if* 


*«• 


... 


1 


I 


100 


... 




; Inguinal „ , 


•t* 


• »l 


,,. 


.0 


,.. 


.*, 


..* 


.,. 
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COKTROL CASES. 



Sioi€ om admissioH — 
concld. 

Buboes* 

Patients in whom 
buboes were found, 
on admisulont or^ 
later* to be^ 



Microbes in blood* 

Patients exsmiTied in 
whom microbes 
were found, on ad- 
mission tohospitatr 
to be present and 
who Uved for — 



Femora]^ single < 

In other stttia- 
tions, single. 

Maltiple « 

/ Multiple, neigh- 
bouring. 

M uL tipl^ oppo- 
site* 

Multiole^ ECat- 
tcfcd. 

Absent altoge^ 
ther. 

days after 

1 day „ 

S days tf 

3 and more after 

Recovered » 

Microbes not 
f<;3ynd in* 

Not examined - 

Males * • 
Pentales • » 

Up to lo yws 

of age, 
11^5 . 



Sex, sge, caste 
and ostionalUy* 

Among the patients i 
there wcre^ 



a6— 45 • 
Above 45 
Hindoos . 
Mabomedans . 

Goanese snd 
Native Chrb-' 
tans* 

P^arvs • 

Europeans and 
Eurasians, 






I 

3 

2 



38 

3 
9 



I 
6 
2 
6 

•■■ 

»7 
S 

44 
6 

3 
30 
IS 

2 

5 
4 






a 



35 

2 
8 



1 

6 
2 
& 

S3 

8 

39 
6 

2 

^1 
14 

2 

37 

5 

3 



I 



66-66 



9a-55 
too 

88-88 



100 
100 
100 
too 

*** 

8r4B 
100 

88-63 
leo 
66-66 

93*33 
100 

90*24 
100 

75 



c« 






raiATlO CASfJL 






E 



3'2a 
3*26 

3' 

3 



135 

2 

$•75 

rSs 

3'35 
183 

1-35 
270 

rSi 

IS 

231 

3'90 

i-i6 



43 

34 

4 

4 



I 



4 
4 
5 

24 
>3 

40 
10 

3 
39 

"5 

4 
38 

10 
3 



35 
39 

4 

3 



4 

4 

5 

■>•■ 

15 

13 

31 

10 

t 

23 

14 

4 

34 

6 

t 



I 



8333 
85*3<i 
too 

50 



100 

100 

{OO 

6ris 

77*50 
100 

SO 

ei48 

93'33 
too 

8r47 
Go 



ii 



I" 



a '67 

tsa' 
435 



r3» 
ro 
4- 10 

ari3 

a*«9 

3*37 
3'4 

rs 

3^t 
2*33 
3-63 
3«3 



Ha 



III. 
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COHTKOL CASKS. 


TrSATIO CAStS« 


m 
I. 1 - " 

t 


i 
1 

1 

a 

Z 


II 

1% 


1 



& 
2: 


8 


11 


J5 
J 

■s 
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1 


2^ 

II 
|1 


e 


1 

i 

1 


1! 


HI. 










- 




■ 






1- 


Condiiion of patUnis 






















afUr first apfiikaihn of 






















ir§atm9Hi, 






















Lived for more than 




















J 


24 hours . » . 


4S 


90 


40 


88-88 


t *4 


45 


90 


36 


8o 


• •■ 


XfltnpcfAtitf0« 










' 






■ 


■ 




Total admitted with icx^ 






















F. and over, who lived 






















for more than 34 hours , 


37 


i»* 


33 


S6'49 


.., 


3* 


.** 


a; 


79-41 


• «• 


Patents admitted with / - 






















temperature above / '"Urease . 
^oo^R, in whom the f n,.^P««^ 
next temperature, / ^^^^i^^^s^ • 


>9 


S'-35 


16 


84*21 


r4i 


10 


29-41 


9 


90 


142 


tS 


48-65 


16 


88'83 


TAX 


20 


58-33 


IS 


75 


26a 


Recorded after \ <ty^^^^^^ 
treatment (or. In ^t^^'^^ary 










' 










■ ^ 


controU, ^ 'after <^"**^^^°" ' 


r*« 


*tt 


i*» 


*** 


••• 


4 


I 176 


3 


75 


•••' 


admission), showed— 




















f 


Pnl«, 




















*• 


Total admitted with pulse 






















^above 100 a minute, who - ' 






















lived for more than 24. 






















hours • ■ . * „. 


36 


§<■ 


3a 


88-89 


»l4 


33 


• It 


S6 


78-78 


444 


Patients admitted with / t ^ 






















pulse above 100 a J 1"^^»«<5 • • 


iS 


SO 


6 


83-88 


8'66, 


9 


ara; 


8 


88-88 


^go 


minute^ in whom the f ^ ^ 






















next number, recorded ( decrease* 


IS 


41-67 


M 


9333 


s;6» 


19 


S7'S8 


U 


73-68 


g'6o 


^i^coXr^fi^p-'^^^^^ 










■ 












admission), showed- ( «»"«l^^'on 


3 


8'33 


2 


66-66 


**(■ 


5 


15-15 


4 


80 


••« 


ReipUmtion. 






















Total admitted with more 




















» 


than 28 a minute who 






















lived for more than 24 






















*K>urs • » , . »„ 


37 


4M 


3»' 


86-49 


■ A* 


33 


• ■■ 


a6 


78-79 


fe«t 


Patients admitted with / , ^^ 


^ 




















more than 2% in a / '"grease , 


15 


40'54 


*3 


86-66 


.3-40 


»5 


4S'-1S 


13 


8o' 


3'3» 


minute, in, whom the / n^^^, ^ 
next number, recorded ( ^^^^^^ • 






















la 


3?-43. 


12 


IPO 


4-40 


t3 


39"39 


9, 


69-33 


5*39 


after treatment (or, in c.^.:^«^„. 
controls, after admi.. ^™5?.^ 




•i 


















sion). showed an- \ ^"«*»tion 


10 


27-03 


7 


70 


■ •• 


5 


>S*IS 


5 


100 


• 14 


s. .. 


^^^ 














^^^ 




^^^ * 





1 


^( 


1 




■ 






•iv. 






V 


^^^^^H Condifieyn of pa^iettts 


■ 


CONTROI, CASKS,* 


TbEATID CASI3. 


it 


lit 
°-2g 

ill 


II 

2; 


t 




1 II t 


H 


IS 

h 




















^H 


^^^^^H thtQUg h^tit the trm i me ni 


4 


















^^H 


^^^^^H Temperature. 


ToTiL 


35 




TO 


So'o ' 


33 


\** 


f6 


^51^ 


^^H 


^^^^^1 Patients admitted with 




















^^^H 


^^^^^H tempera^ture above 
^^^^H loo%^ who lived for 










* 










^^^H 




















^^^M 


^^^^^H more than 4S hours. 
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v. 

€MU$i luUrvaHtiwein admisstpm to hospital iMd the time when the 
temperature, pulse f and respiration become normal. 




VI. 

Average stay in hospital of fatal cases. 
Control casbi. Trratsd casbs. 

2 2% days. 2*56 days. 
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Doses of serum injected (suhtutaneously) into the 50 patients treated. 
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^^^^^1 before admission 


3<3ays . 


4 


4 


too 


3-87 


B 


6 


n 


3-S» ^H 


















^^^H 


^^^B 
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afi9f first applica- 
tion of tnatmeni* 






































Tcnipttfffttiirc* 






• 














Patients admitted / 


^ Increase • 


13 


10 


83*3 


«'4 


10 


8 


80 


VI 


with temperature 
above 99* F., in 




















whom the next tem- 




















perature^ recorded f 


Decrease • 


3 


I 


33*3 


r4 


8 


7 


87-50 


3-05 


af ler treatment (or, \ 
in controls, after 1 






































admission), showed 


Stationary con- 


















an— ' 


dition . 


3 


3 


66-6 


••• 


••• 


••• 


«•• 


••• 


Pnlse. 




















Patients admitted / 


Increase • 


«3 


9 


691 


11-3 


8 


8 


100 


I0-? 


with pulse above 1 




















100 a minute, in | 




















whom the next/ 


Decrease • 


3 


3 


66-66 


13-6 


5 


5 


100 


10-6 


number recorded \ 




















after treatment (or 1 




















incontrols,afterad-l 


Stationary con- 


















mission), showed— \ 


dition • 


I 


I 


100 


••• 


3 


I 


50*0 


• •• 


Respiration. 




















Patients admitted 


Increase • 


3 


3 


100 


6 


I 


I 


100 


!• 


with more than 




















98 a minute, in 




















whom the next 




















number recorded/ 


Decrease • 


3 


3 


66-6 


8-3 


3 


3 


too 


« 


after treatment (or. 




















in controls, after 




















admission), showed 


Stationary con- 


















an— 


dition • 


I 


I 


100 


• •• 


••• 


••• 


••• 


••• 



S8 



IV. 







Control cases. 


Trbatbd cases. 




1 


i 


1 


i 


^ 


6 




'1. 


1 


1 


1 


1 


1 




**•* 


•M 




*tf 














>« 












1 


1 




1 

s 


1 


1 


— - . . . 


z 


z 


S 


z 


Z 


s 


IV. 














Condition of patients 














throughout the 














treatment. 














TcinpeiiitiifC 














Patients admitted 














• 


with temperature 
















above 99" F., who 
















lived for more 








• 








than 48 hours, and 


Within 24 hours 


8 


5 


62-5 


6 


5 


83*33 


in whom the tem- V 














perature, after the / Later than 24 
first application of hours. 


s 


3 


6o'0 


7 


5 


7X-4a 






, 






treatment (or, in 














controls, after ad- 














mission), reached 














maximum— / 














Pulse. 














Patients admitted 
















with puke above 
















ICO in a minute 


Within 24 hours 


4 


2 


»50'o 


I 


I 


too 


who lived for more 
















than 48 hours, and V Later than 24 
in • whom the num- / hours. 


10 


7 


70*0 


IX 


10 


00*00 












ar^ 9^ 


ber,after first appli- 
















cation of treatment 
















(or,incontrol8,after 
















admission),reached 
















maximum- 














Respiration. 














Patients admitted ' 
















with more than 28 
















per minute, who 
lived for more than 
















Within 24 hours 


I 


I 


100*0 


... 


... 




48 hours, and in 
















whom the number ) Later than 94 


2 


I 


50*0 


2 


a 


100^ 


recorded, after first 


hours. 






• 


* 






application of treat- 
















ment (or,in control, 
















after admission). 
















reached maximum-^ 












* 
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^ ^^^^H 


^^^^^^^ Recovery cases (treated and controls) : average interval between application of ^^^^^^| 


^^^^^^B treatment or admission to hospital, and the time when (t) temperature, (2) ^^^^1 


^^^^^p^ pulse^ and (3) respirations became for the Brst time normal. ^^^| 
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Control cA5es« 


Treated cases. ^^^^1 


7 '20 days 
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^^^^^1 Respirations 
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^^^^^^H Amount of serum injected (subcutaneously) into the 20 patients. ^^M 


^^^^^^^^H Total of serum injected* 


Initial dost; i n jected ^^^| 
on admissiom ^^^| 


^^^^^^H Patient i, 80 c,c. injected in the vicinity of bubo— ^ied 


^^M 


^^^^^^^H ff 3j 40 ex* injected in the vicinity of bubo— died 


40 ^^H 


^^^^^^H II 3) 240 c.c. injected in the vicinity of bubo— died 


^^M 


^^^^^^^H fj 4f aoo ex. injected in the vicinity of bubo— died 


40 ex. ^^M 


^^^^^^H f> 5r 4^ ^*^* injected in the vicinity of bubo — died 


^^H 


^^^^^^^H y, 6, 120 ex, injected jn the vicinity of bubo— HTured « 


40 ^^1 


^^^^^^H 1, 7i 160 c.c. injected in the vicinity of bubo— died 


40 ^^H 
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^^^^^^^m ,, I J, 600 ex. injected in the vicinity of bubo— died 


^H 
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^H 


^^^^^^^H ,, 13^ , 140 ex. injected in the vicinity of bubo — died 
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^^^^^^H «« ^^ ig, 280 ex. injected in the vicinity of bubo — died 
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^^^^^^H 20f 80 ex. injected in the vicinity of bubo— 'died 40 ex. ^^H 


^^^^^^H 1 z ^^H 
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REPORT ON A SERIES OF 68 CASES OF PLAGUE TREATED WITH 
ROUr ANTI-PLAGUE SERUM. 

By W, G. WEST, M.R.CS. (Eng.), UR.C.P. (Lond.), M.d- (Geneva), 
Attached to the Plague Research Laboratory » Bombay. 



THE serum was sent from the Pasteur Institute, Paris, in the middle 
of March 1904, by Dr. Roux, in response to a telegram from 
Mr, Haffkine, and was received here in the beginning of the following month. 
Twenty litres of serum were sent out in bottles containing 100 c.c. each, 
secured by India-rubber caps and stoppers. 

The experiment was in all its details planned by Mr. Haflkine, before his 
departure from India, but the watching of the patients and administration of 
the serum was carried out in hospital by the present writer. 

The patients treated were those admitted to the Maratha Municipal Plague 
hospital (under the care of Dr. N. H. Choksy) between the 8th of April and 
the 5th of May 1904. Between these dates 160 cases were admitted^ 80 were 
placed in the serum group and 80 alternate cases in the control group. Twelve 
patients of the serum group were either moribund or convalescent on admission 
and were therefore not injected. These 12 cases, as well as the 12 
corresponding control cases, have therefore been excluded from the 160 cases, 
thus leaving a total of 68 cases on each side. 

As regards the doses given, Professor Roux' recent recommendations 
{vide page 63, Roux' letter) were as far as possible carried out, vts. : — 

(i) Subcutaneously, large doses were injected, the initial dose for an adult 
being in the large majority of cases 100 c.c. followed in 12 hours 
by a similar quantity. The total quantity of serum injected 
generally amounted to 300 c.c. and more. 

(ii) Intravenously, the initial dose was in the greater number of cases 
40 c.c, followed by another injection of the same quantity 1 2 
hours later, the total quantity of serum injected intravenously 
amounting generally to about 1 20 c.c. 

Of the 68 serum-injected patients — 

(a) 43 were injected only subcutaneously, the initial dose being (as 
before mentioned) mostly 100 c.c. and the total up to 300 or 
more, and in one case 7cx> c.c. Of these, 29 died, giving a 
mortality of 67*44 per cent. ; 




(A) 



C'^) 



12 patients were injected both subcutaneously and intravenously > 
the initial injection in these patients being done subcutaneously. 
Of these, 8 died, giving a mortality percentage of 66*66 per cent, 
and J lastly, — 

1 3 patients had initial injections into the veins of 40 c.c, followed 
in 12 hours by another injection of the same quantity; some 
few of these cases were also injected subcutaneously, the total 
quantity of serum Injected amounting in some cases to 400 and 
500 c.c. Of this group, 8 died, giving a mortality of 61*53 P^f cenu 

Among the 68 cases treated by the serum, there were 45 deaths, whereas, 
among the 68 cases not so treated (control cases), there were 41 deaths* 

The serum cases thus show a death-rate of 66' 17 per cent., whereas the 
control cases have a death-rate of 60*29 percentp, a difference in favour of the 
control cases of 5^86 per cent. 

In studying" the attached tables, the chief point appears to be — Were the 
larger number of the more serious cases in the group of the serum-treated 
patients or not ? 

With regard to the general condition of the patient on admission {vide 
Table 11), it will be noticed that there were ten patients in such a feeble condi* 
tion that these were classed among the moribund in the serum group, whereas 
there were only four such cases among the control group. But, on the other 
hand, there were 16 cases in the control group admitted in a comatose condition, 
all of whom died, whereas there were only six such among the serum cases* The 
distinction between "comatose'' and "moribund** patients, however, was one 
difficult to settle in the hospital, and it seems better to amalgamate these two 
headings. If this be done, we find 20 patients comatose and moribund on the 
control side, and 16 similarly conditioned on the treated side. 

Taken as a whole, then, the conditions were slightly against the non-treated 
cases under this head* 

With regard to the sex of the patient, it will be noted that the highest 
mortality occurred on the side of the males; of these, the serum cases had a 
preponderance, the figures being 54 and 48, respectively. 

Also with reference to the age of the patient ^ the highest mortality occurred 
in those patients of 46 years and over* In this group the serum cases had 
five cases, the control cases one. 

Then, again, with regard to the nalionality of the patient, the highest morta-* 
lity occurred among the Goanese and Native Christians ; here the serum cases 
had a preponderance of six cases, the numbers being 4 and 10, respectively. 

Similarly with regard to the finding of microbes in the blood on date of 
admission, the serum group had 19, while the control group had 8 only. 
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The method adopted for demonstrating microbes in the blood was as 

follows : 

A small capsule of blood was taken from the patient, sealed up and sent 
to the laboratory. 

This blood was then placed in a watch glass, mixed with sterile salt solution 
and injected subcutaneously into a rat, by one of the laboratory officials. 

When the rat died, an examination by spleen smear and culture from the 
heart blood was made to ascertain the presence or absence of plague germs. 

It is unfortunate that owing to pressure of work in the laboratory the 
examination of the rats dying after injection could not be carried out in a regular 
manner. Such entries as " rat decomposed " occur frequently in the records, 
and it is therefore impossible to say that the ratio of 8 to 19 represents the true 
proportion of septicemic cases in the two groups. 

As the cases were chosen impartially, it seems incredible that such a large 
proportion of septicemic cases should have found their way into the serum 
group. But the fact remains that this is so, and it must be kept in mind in 
reckoning the results of treatment in this series of cases. 

All the tables appear to demonstrate that, although no reduction of the 
mortality could be attributed to the treatment, yet life was prolonged in many 
cases. 

That the initial effect of the serum had the power of reducing the tempera- 
ture, pulse and respirations would appear to be probable, z^/'rf^ Table III, but 
this favourable initial effect was not maintained. 
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Copy of a letter Jrom Professor Rqux, Paris, to W. M. Haffktne, Esq.^ c.i.E.^ 
Director-in^Chief Plague Research Laboratory^ Bombay ; dated Paris^ the 
2$th March igo4. 

" MON CHER Dr. Haffkine, 

" En r^ponse k votre t^l^gramme je vousai fait expedier lo litres de s^rum 
antipesteux en flacons de loo c.c. Ce s^rum a donn6 d'excellents r^sultats 
i Marseille chaque fois que nous I'avons essaye et aussi au Br6sil, en 
R^publique Argentine, et au Mexique. Ce dont il faut 6tre bien convaincu 
c'est que les grandes doses sont n6cessaires. Les m^decins veulent toujours 
employer le s6rum antipesteux comme ils employent le s^rum anti-dipht^rique 
et ils n'ont que de mauvais effets. 

" La peste et la dipht^rie ne sont pas des maladies comparables et le s6rum 
antipesteux n'agit pas It la mani^re du s^rum anti-dipht6rique. Si vous voulez 
gu6rir vos pestif feres, injectez loo ex. en une seule fois et r^it^rez I'injection 
dans les 1 2 heures. Ne craignez pas d'injecter en tout 300 et plus. 

*' L'injection intra-veineuse demande moins de s^rum et est plus efficace. 
Une premifere injection de 40 c.c. suivie d'une seconde de m6me quantity 
quelques heures aprfes suffit le plus souvent. 

** Mais cette petite operation doit 6tre faite avec soin ; il faut faire tifedir le 
s^rum, s'assurer qu'il n'y a pas trace de d6p6t et pousser Tinjection trfes 
lentement en interrorapant k la moindre g6ne respiratoire. Les m^decins re- 
doutent ces injections intra-veineuses qui ont si bien r^ussi k Calmette et h, 
Salimbeni lors de V 6pid6mie de Porto. 

" Vous serez bien aimable, mon cher Haffkine, de me dire ce qui arrivera de 
vos essais de s^ro-th^rapie pesteuse. 

" Recevez, je vous prie, I'assurance de mes sentiments les meilleurs et les 

plus d^vou^s." 

(S6.) Dr. ROUX. 
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Analysis of Sixty- eight clinical charts of patients under treatment with 

Roux serum. 
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V. 

AdditMHal Information .•—(/) The highest temperature^ pulse and respiration of all 

recovery eases {treated and control). 



CoimOL CASES. 


Tmatbd casks. 




Tcflupccmtare. 


Poise. 


RopkatiaM. 


Teapcratar» 


Poise. 


RctiwmtiaM. 


lor6 


138 


36 


104-3 


«30 


S8 


103 


143 


44 


104 


112 


30 


104 


»4o 


46 


I03'8 


«30 


48 


103 


160 


4« 


103 


23 


as 


104*^ 


130 


35 


103 


no 


40 


103*8 


138 


38 


I03« 


120 


' 38 


I03'8 


I30 


33 


103 


132 


48 


102*8 


133 


3S 


103*8 


122 


TP 


101*2 


1 10 


36 


104*3 


130 


43 


104-2 


140 


46 


104 


112 


30 


100 


104 


38 


104*8 


160 


45 


103*2 


133 


34 


io3'8 


120 


30 


104 


160 


SO 


104*6 


140 


38 


ioi'4 


113 


38 


105*8 


140 


45 


103-8 


ISO 


34 


104 


126 


30 


104 


130 


30 


104 


120 


30 


103 


1 30 


44 


103*4 


no 


30 


100 


138 


38 


i03'6 


130 


34 


toi*6 


138 


35 


103 


128 


35 


103 


130 


35 


1049 


120 


40 


103-6 


ISO 


36 


•OS 


140 


40 


102*8 


I to 


38 


103 


124 


35 


103 


133 


36 


103 


122 


40 


102*8 


133 


33 


• •• 


••• 


••• 


104 


130 


36 


• •• 


•.• 


• •• 


100 


9« 


34 


• •• 


••« 


ts. 


I04'2 


144 


40 


• •• 


••• 


• •• 



10 

(a) The time {in days) when (/) temperature^ {2) pulse^ and (j) respirations 
became for the first time normal^ after the application of treatment or 
admission into hospital {in days). 
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APPENDIX A. 

Met had of preparation of Lusii^s A nii- Plague Serum^ as employed by Drs. C^ Paiverimi 
and A* Af^r in the Bambay Municipal Labor alary at Partly until May i^03* 

By A. Mayrt m,d. 

I* Cultures of B, pesiis were made from the blood of plague patients. These were 
grown on the ordiuary t per cent, peptone agar in large glass dishes (10* diameter) (or 
2 — 3 days. 

2. After macro-^ and micro-scopical examination to ascertain the ptirtty of the 
growth^ it was scraped off with a spatula and transferred to a glass beaker. 

3p The mass obtained from the scrapings of 5 or 6 dishes was then misted with about 
100 C.C. of a one per cent* solution of caustic potash, and the whole well stirred until a 
uniform mucilaginous solution was obtained. This was kept standing for half an hour to 
make sure of its sterility, which was <ilways controlled by culture at this sta^e. 

4, To this was added with constant stirring one per cent, of acetic acid^ unt:] a 
white flocculent precipitate was brought down* This was collected 00 a filter and washed 
till free from acid. This precipitate which can be dried and kept for a considerable 
time without deterioration, is the immunising substance^ ^nd i% soluble in one per cent 
sodium carbonate solution. 

5. When required for the immuQisation of the horses, the immunising substance (in 
most cases still moist] was dissolved in some sodium carbonate solution, and to this was 
added as much 0'6 per cent, salt solution as would approximately make a concentration of 

, I gramme of dried immunising substance in 2,000 ex* of fluid j for injection. 

The amount of moist immunising substance required was known by experience, but in 
order to calculate more exactly what the concentration was, 10 c.c» of the fluid, as used to 
inject the horses, was place li in a graduated measure glass, and mixed with 5 i!,c, 
of the following solution :— 

Mercuric chloride « . t « # • • 7'<> 
Hydrochloric acid ...*♦♦# S*© 
Distilled water ,.♦*»•• roo'o 

This brought the immunising substance down again in the form of a white precipitate, 
which on settling could be measured in the graduated glass. From the height to which 
ih^ immunising substance ^Wtd th^ ^zsB/\t v% as possible to calculate its weight in the 
dried state from a table which had been worked out once for alK 

6. One hundred ex, of fluid for injection, equal to 0*05 gramme of dried 
immunising substance, was usually injected into a horse subcutaneously the first time; and 
the injections were repeated about once a fortnight, the amount of immunising substance 
being increased by about 2 — 3 centigrammes each time. 

The serum was tested on animals from time to time^ during the process of immuntsa« 
tion, and when found suJTicisntly active, the horse was bled. A horse iias considered ready 
for bleeding when 6' 5 ex, of serum protected a guinea ptg of medium weight against 
an infection from which the control animal died in 4—5 days- This standard was based 
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on the experience that serum of such activity showed decided curative effects in plague 
patients in doses of about 60 cc. 

The serum was neither sterilised nor was an antiseptic added to it^ but its sterility was 
controlled bacteriologically and its innocuity by injection in white mice before issue. 

Every thing used for the preparation of the serum was of course sterilised. 



APPENDIX B. 

Ahiraci cf an unpublished paper by Captain £* D. W, Greig^ M.B.^ B^sc^Edin,^ LMS.^ 
^^ On the Infeciioti of ih^ Blood in Bubonic Plague'^ (From the Plague Research 
Laboratory^ Parely Bombay , iSth Juni igo3j. 

Object 0/ the research :^To ascertain — 

{a) The frequency of blood infection in ordinary cases of bubonic plague. 

{b) The effect of such invasion on the case mortality. 

[c) Whether the invasion takes place early in the disease, or only Just prior to deaths 

Plan 0/ work: — The observations were made in cases on the 6rst day of their 
admission to hospital. No case was examined which had been more than three days ill. The 
site of bubo and termination of the case was noted. 

One c.c* of blood was taken from a superficial vein in each case^ by means of 
a sterilised syringe. The blood was at once transferred to a flask containing 50 ex. of 
sterile bouillonj so that it was diluted 50 times. In this way the effects of any bacteri- 
cidal substances in the blood were lessened* The flasks were kept in the laboratory at 
room temperature (about 28° to 29° cent.), and the appearance of stalactite growth 
looked for. 

From the flasks sub-cultures were made on dry agar, and the growth tested in the 
usual ways. In a certain number of instances the virulence of the growth was tested by 
inDCuIation of monkeys, rats or guinea-pigs. ^' A similar method was employed by Cas- 
tellant to determine the presence of bacillus typhosus in the blood of typhoid fever cases/' 
(Centralblatt fiir Bact, Bd, XXXI, No. 10.) 

The result of this investigation was as follows : — 

The number of patients examined was 132, of which number 79 had plague bacilli 
in the blood, or a percentage of 59*8* Of these 79 cases, 77 died, a case mortality of 
97"6 per cent. On the other handj the remaining cases, 53 in number, in which the blood 
was sterile at the time of examination, showed a case mortality of 44 1 per cent. only. 
Of the 79 blood- infected cases^ 26 were examined on the first day of illness, 27 on the 
second, and 20 on the third day* 

The length of life of a patient subsequent to the invasion of his blood by plague 
bacilli} and therefore probably the time during which there is danger of his spreading the 
infection, may be roughly gauged from the following statement : — Ten cases died within 
labours of the discovery of the bacillus in the blood; 24 cases died within 24 hours; 
15 cases within two days; 19 rases within three days; 3 ca^es within four days; 4 cases 
within five days; one case within seven days; and one within nine days. The above shows 
that in the severe cases of ordinary bubonic plague invasion of the blood occurs very early 
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and greatly increases the gravity of the prognosis ; and that there is really no distinction 
to be drawn between bubonic and septicaemic plague, the one type merging into the other. 

A further interesting point is the varying length of time patients live after the appear- 
ance of plague germs in their blood. This may be ascribed to a variation in the bactericidal 
power of the blood in different individuals. Wright (Lancet, March 22, 1901) has shown 
that human blood usually exhibits little or no bactericidal power towards the plague 
bacillus, and this may serve to explain the fatal nature of septicaemic cases in this 
disease. 

The following are briefly the conclusions to be drawn from the above research : - 
(i) That blood infection is more frequent than has been supposed in ordinary cases 
of bubonic plague, and averages 60 per cent. 

(2) That the case mortality of such cases is extremely high^ about 98 per cent. 

(3) That the blood invasion, in most cases, occurs at an early date in the disease. 

(4) That the lymphatic glands present little or no obstacle to the invasion of the 

blood stream by the bacilli. 

(5) That the period between the time of invasion of the blood and the death of 

the patient is longer than was previously believed. 
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